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Eovciina off Flamboroush Head 
voning off Hamborough Head . . . 


The Bon Homme Richard, her decks a shambles. Raked from bow to stern. 
Hull blasted to a sieve, filling fast. 










Shout from the Serapis’ captain, “Have you struck?” 
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*® * 
Baltle , a o ‘he 
u. S. S. 
BON HOMME RICHARD 
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Met and defeated 
H. M. S. Serapis 
September 23,1779 


* 





Then from his quarter deck, John Paul Jones lifted himself and his men to 
immortality with inspired words. Words that welled from an iron heart to set 

_ infectious courage leaping like wildfire through his crew. Words that made vic- 
tory and founded naval tradition for an infant nation. 


“No! I have not yet begun to fight!” 


Today these words are still vital and inspiring at the work bench, at the bond 
booth—everywhere that men and women are working or fighting for victory. 









PENFLEX responds with augmented effort so that more and more diesel ex- 
hausts, fuel oil feed, circulating water and starting air lines may speed the 
building and operation of the great armada of fighting and cargo ships that 
has grown from the tradition so brilliantly founded that September day. 


Army and Navy requirements come first. However, if you are doing 
essential high priority war work and need flexible metallic tubing, 
write for Bulletins that will show you how PENFLEX can help you. 








PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


gee Established 19022 7250 POWERS LANE e PHILADELPHIA, PA. 

















He used to be 
an 


Expert Die Maker 


























PROTECT YOUR WORKERS’ SKILL 
WITH AO SAFETY GOGGLES 


Not so long ago, this man was a die maker by trade. Now he 
is a pencil peddler by accident. Let his case remind you that un- 
less there is a properly planned eye protection program in your 
plant, industrial eye accidents can rob you, too, of highly skilled, 
irreplaceable workers. 

Let this blind man remind you, also, of the high costs-of eye ac- 
cidents . .. in medical and hospital expenses, lost time, lost man- 





power, lost production, idle machines, spoiled materials. Even the 
most minor case of “Lost-Time Eyes” costs far more than the AO 
Goggles that would have prevented it. 

American Optical Company offers you a complete line of 
scientifically designed, comfortable goggles for every type of eye 
hazard. Trained AO Safety Representatives give freely of their 
time and experience to help your Safety Director safeguard eyes 
and dollars. Get in touch with your nearest AO Branch Office today. 


American'@ Optical 
COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
Manufacturers for 110 Years of Products to Aid and Protect Vision. Branches in 


All Principal Industrial Centers 
fee 
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PACKED IN DRY.4CE > 
BLASTED. WITH Lif 


mis NEW 
CHEMICAL STONEWARE 
REFUSES TO CRACK ! 


HIS new “Ceratherm 500” will change your whole 

thinking about chemical stoneware equipment. Here, 
for the first time in the history of ceramics, is a chemical 
stoneware body, rugged, like cast iron, of low-porosity 
and high thermal conductivity, that will withstand abrupt 
heating and cooling! 


The most persistent claims raised against ordinary chemical 
stoneware have been its poor resistance to thermal strains 
and heat shocks, and its fragility. Admittedly tops from the 
standpoint of corrosion-resistance; admittedly the least 
expensive material from which equipment of odd size and 
unusual shape could be fabricated, chemical stoneware 
would have been specified for hundreds of additional 
applications if it had been able to withstand rough usage 
and sharp temperature changes. 


“Ceratherm 500”, U. S. Stoneware’s new heat-shock 
resistant body does just that. Temperatures can be raised 
quickly over a wide range through direct application of 
steam or hot gases, even, in some cases by direct flame. 
Slow, cumbersome heating with hot oil or sand baths can 
be forgotten. 





27% STRONGER 


“Ceratherm 500’s” marked resistance  ~ 

to thermal stresses has been obtained ; ; 

without sacrifice of mechanical Es 5 — This new “Covratherm 
strength, corrosion-resistance, or (ge) ’ oS 500” actually shows an 
absorption characteristics. In fact, @ — increase in mechanical 
“Ceratherm 500” is initially 27% © Pr =. strength (note chart at 
stronger mechanically (it actually in- : : right) when heated to 


creases in strength with thermal 400° F. and quenched, 
more than 100° beyond the 


changes — see chart) than standard Ae ’ , 
bodies now available. Its corrosion- : | ite point where ordina i 
resistance has been unaffected. Its chemical stoneware bodies 100" 200" ~«300"~—~—=400"”~—~=~=«C OO 
thermal conductivity is almost 400% begin to lose strength: Quenching Temperature, Degrees Fehrenheit 
greater than erdinary stoneware. Its ee 

porosity, as measured by water ab- - » In the photograph above, a chemical stoneware pipe 10” ID x 5’ 
sorption tests, is less than half the ; x 34” wall thickness, made from “Ceratherm 500”, was packed in 
figure generally accepted as being ™ dry ice of a temperature of —109° F. After an hour the pipe, still 
within the limits of good chemical . packed in dry ice, was subjected to repeated and prolonged blasts 
stoneware. of super-heated steam of 125 lbs. pressure (equivalent to a tem- 
The cost? But a fraction more than : perature in excess of 325° F.). An ordinary chemical stoneware 
standard bodies. In fact, on most ; body would have been destroyed at the first turn of the steam valve. 
items the cost differential is negligible. Ceratherm 500” was unaffected. 


°%/, Loss of strength 











Since 1865 ¢ Akron, Ohio 
IN CANADA: CHAMBERLAIN ENGINEERING, LTD., MONTREAL 
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The men and women of National Company take great 
pride in the reception of the Army-Navy “E” Award for 
excellence in production. To us it brings a special satisfac- 
tion, for twenty-five years ago we received a similar 
award for service to the Nation in World War I. Old 
timers have set the pace in winning both awards, but new 
hands have joined with old skills in putting our difficult job 
across. It is our pride and our pledge that we of National 
Company shall keep our record of service bright. 


NATIONAL COMPANY, INC. 


MALDEN, MASS., U. S. A. 











Seeing Pictures Like These 
Makes the Headaches Worthwhile 


As with most other plants, Busch-Sulzer found 
it no easy matter to throw its peacetime pro- 
cedure by the board overnight and get into 
a full stride of war production. The Navy 
wanted ammunition hoists above all and 
quickly. Men, machines and tools had to 
start from scratch, New men had to be 
trained. Obstacle after obstacle had to be 
overcome. 

Sooner than we hoped for, the ammunition 
hoists began leaving our plant. The Navy 
wanted Diesels and got them, too. The De- 
partment awarded Busch-Sulzer its E—and 
then a star, a second star and now a third. 

Now, these official U. S. Navy photographs 


OFFICIAL U.S. NAVY PHOTOGRAPHS 








show what the headaches have helped to 
accomplish. The ‘flat top’ is the U.S. S. Long 
Island, an auxiliary aircraft escort vessel of 
the type that has been much in the news 
lately. It is powered by Busch-Sulzer Diesels. 
The other picture shows the 5’/38s of a 
battleship being fired. These dual-purpose 
guns are served by ammunition hoists of the 
type made by Busch-Sulzer. The hoists are 
made with watch-like precision. Just what 
they do for the gun is one of those stories 
that will astonish you after the war. 

Right now it’s good to know that skilled 
American workmen have done and are doing 
their share to hasten the hour of victory. 


BUSCH-SULZER BROS. DIESEL ENGINE COMPANY 


SAINT LOUIS 
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AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 

















fo as BIG as this.. 






and EVERY Size In Between! 


andee 
FLEXIBLE PLASTIC TUBING 


Custom-made to every practical size and thickness, the uses for SANDEE Flexible Plastic Tubing 
are practically unlimited. Investigate this modern product for insulating electrical wire and cable. 
It’s made in all the N.E.M.A. colors. Consider it also for acid drains, oil lines, air hosing, and other 
such uses. Sandee Plastic Tubing is highly resistant to acids, oils, greases, is non-oxidizing and pos- 
sesses ample tensile strength. No matter what size, thickness, length, color, or degree of flexibility 
. . there’s a SANDEE Flexible Plastic Tubing to meet practically every need. Let our skilled plastic 
engineers help you on production problems. Send for samples and complete information, today. 


* Sandee also manufactures a large line of stock and custom-made extruded rigid plastic sections. 


Complete information on request. 


€ ELMER SZANTAY, M.E. "35, GENERAL MANAGER 


> FR Manufacturing Company 


3945 NORTH WESTERN. AVENUE * CPG AG GC. Seine is 
ExXxTRUODED ASF Re we AN D 7>P ECA L TO OL S{) 
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BLANCHARD 


Here are two surface grinding problems that came 
to the Blanchard Engineering Department in one week: 
(1) Grind a hardened steel ring 861" in diameter to a toler- 
ance of £.0002” for thickness. 

(2) Grind the edges of a steel strip, .005" thick, .125” wide, 
and 20” long, straight and to a tolerance of £.0005”. 
Thirty years’ experience in grinding flat surfaces en- 
abled Blanchard Engineers to solve the grinding of both 
of these jobs, using Blanchard vertical Surface Grinders 

and Blanchard Grinding Wheels. 


If you have work which lies within the range here in- 
dicated, you should investigate the possibilities of a 
Blanchard. 

Whether the job is large or small, usual or unusual, 
Blanchard can show you how to grind it better and faster. 


The BLANCHARD 


MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE, MASS. 


Grinding Hardened Steel Rings and Edges of 
Steel Strip on Blanchard Surface Grinders. 


Send for your free copy of “Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 
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The Spark that Lights the Flame of Victory 


A pinpoint of fight- 

ing metal placed in 

the arc of the spectrograph writes its 
own signature on a photographic plate. 
Inside the instrument, the light from 
that flame is broken up by a prism as a 
prism breaks up sunlight. Each element 
identifies itself by a series of character- 
istic lines, always the same for the same 
basic element. Itreveals to the spectro- 
grapher each constituent, what impuri- 
ties are present and in what quantities. 
Thus spectrography helps in control- 
ling inspection. It keeps tough fighting 
steels tough, helps in development of 


new fighting metals. Spectrography is 
used too in other fields . . . chemicals, 
foodstuffs, vitamins. It speeds research, 
control, and analysis. Today, spectro- 
graphy is helping to build the tools of 
Victory as in peacetime it helps to make 
better cars and better breakfast foods. 

Because Bausch & Lomb had long ex- 
perience with such precision optical 
equipment needed in education, re- 
search, and industry, it was ready for 
quantity production of precision optical 
instruments of war such as gunfire con- 
trol instruments, binoculars, and aerial 
photographic lenses. When the last gun 


is fired, Bausch & Lomb will devote its 
enlarged experience to peacetime op- 
tical production. Through war and 
peace, Bausch & Lomb has continued 
...and will continue . .. to do the job 
it knows how to do best. Here again 
optical science is seeing it through. 


For Bausch & Lomb Instruments essential to 


Victory—priorities govern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. + ROCHESTER, N. Y. 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS FOR MILITARY USE. EDUCATION. RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 











“High Rifle Outpat «2S 
Depends on Pumps 


to maintain uninterrupted hydraulic operation of 
rifling machines. Brown & Sharpe Motor Driven 
Rotary Geared Pumps were chosen for this vital war 
need because of unfailing performance. 


Motor Driven Rotary Geared Pumps as well as other 
Geared, Vane and Centrifugal Pumps, are shown in 
our pump catalog. Copy forwarded upon request. 
Brown & Sharpe Mfg. Co., Providence, R. |., U.S. A. 


BROWN & SHARPE 


PUMPS 














THE TABULAR VIEW 
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Engineers 
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Twoscore. — It lacked eight days of Christmas in 1903 when 
Orville Wright started a telegram on the way to his father, 
reporting a world-shaking event in characteristically unpre- 
tentious style: “Success four flights Thursday morning all 
against twenty-one-mile wind started from level with engine 
power alone average speed through air thirty-one miles long- 
est 59 seconds inform press home Christmas.”’ This month, 40 
years after that windy Thursday on the dunes of Kitty Hawk, 
The Review presents (page 83) an evaluation of what Orville 
and Wilbur Wright had to do to bring to pass man’s most an- 
cient desire. FrEp C. KELiy, one of the members of the press 
who then paid little heed to the announcement in that tele- 
gram, has in the years since worked closely with Dr. Wright on 
the history of the achievement of 1903. Mr. Keily’s biography, 
The Wright Brothers, authorized by Orville Wright, appeared 
last spring. His essay in this Review is marked by the trench- 
ant style which makes him a notable companion in contem- 
porary letters. A pictorial footnote of especial interest to Tech- 
nology people appears on page 93 — a photograph recalling 
Dr. Wright’s attendance at the dedication of the Institute’s 
Cambridge home in 1916, when the Wright Flyer was exhibited. 


Team. — How science, industry, and American military men 
have worked together for the winning of this war is implicit 
in all parts of the record of recent years. For The Review, 
BricapIeR GENERAL ALDEN H. Waitt, assistant chief for 
field operations, Chemical Warfare Service, brings an area of 
that record into sharp focus in an article (page 85) describing 
the development of a new smoke generator which has proved of 
great value in the screening of important targets against air 
attack. An Alumnus of the Institute, Class of 1914, General 
Waitt is one of the few original World War chemical warfare 
officers remaining in our Regular Army. He is a frequent con- 
tributor to magazines and is the author of Gas Warfare, ac- 
cepted as the standard book in the field. 


Futures. — It is appropriate that in the anniversary month of 
the Wrights’ success, consideration should be given to our fu- 
ture use of the vast fleets of transport aircraft now in operation 
for military purposes. L. Weicu Pogue, chairman of the Civil 
Aeronautics Board, argues cogently (page 88) the necessity for 
sound planning to meet this problem of the postwar years. An 
able and farseeing administrator, Mr. Pogue is a graduate of 
the University of Nebraska; he served as general counsel for 
the Civil Aeronautics Board before assuming his present post. 


Plant Plans. — Trends in the construction of industrial build- 
ings, now possibly of academic interest except in so far as 
large-scale war plants are concerned, will be of major concern 
to American communities in years to come. They are discussed 
(page 90) by Hersert S. Swan, city planner and industrial 
consultant, who frequently comments on social phenomena 
for The Review. Projects for urban rehabilitation which are 
counted on as assistance in restoring peacetime equilibrium of 
employment cannot but be influenced by the developments 
which his article discusses. 


Hot. — Application of electronic principles to the bonding of 
plywood is an industrial development of decided importance. 
Tuomas D. Perry, who explains (page 80) the technique and 
its advantages, was graduated from the Institute in 1900, and 
is sales and development engineer for the Resinous Products 
and Chemical Company. For some 30 years he has been as- 
sociated with the development of plywood by American in- 
dustry and is the author of an authoritative volume on the 
subject. 








Simple rig saves time on roughing cuts 


CAM BLOCK’ |__| if om 


AND GUIDE 


Information supplied by an Industrial Publication 


Roughing tools conventionally mounted on turret 
lathes or hand screw machines have a tough time 
cutting hex bar stock. Intermittent cutting, accom- 
panied by successive severe shocks make frequent 
resharpening necessary. This means equally fre- 
quent machine shutdowns. 

The problem of eliminating the lost time on such 
jobs has been solved in a New England plant by 
an ingenious rig applied to some old turret lathes. 

The rig consists essentially of two bars. One, 
carrying the roughing tool, is pivoted to the turret. 
The other, having a very simple adjustable cam on 
its lower side, is fastened between the top of the 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


turret and a sliding support on the headstock. 

As the turret advances the roughing tool, the 
cam feeds it downward, then guides it horizontally 
and supports it transversely while the roughing 
cut is made. A drill or other inside tool may be fed 
in to work simultaneously. 

When the roughing cut is finished, the tool is 
backed off, and the finishing tool fed in on the 
cross slide. When the roughing tool needs re- 
sharpening, it is simply a matter of a few minutes 
to take it out of the holder and puta sharp tool in. 
Shutting down is unnecessary. There is less need 
for expert grinding and resetting. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNEDe 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 








SAME AIM_ 7... 


Starrett Tools and the tools of war they’re helping to make have 
many characteristics in common. Both are built for accurate, de- 
pendable performance under strenuous service conditions. Both 
are designed to suppl t and sustain the skill and efficiency of 
their users — to help maintain the morale that hastens victorys, 





a 
You may continue to put your trust in Starrett Tools.» 


THE L. S. STARRETT CO., Athol, Massachusetts, U. S. A. 
WORLD’S GREATEST TOOLMAKERS 
with Bad Star 


STARRETT» 


; * DIAL INDICATORS * GROUND ruaT STOCK 
(SAWS © Reetdiecurring: BANDSAWS + STEEL TAPES 
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“Peace On Earth” 


We are fighting an enemy that has made 
a mockery of “Peace On Earth.” An enemy 
that lacks, however, the one decisive force 
for Victory—the inner power that surges 
within a man when he is defending, with 
the skill of his workmanship, or the power 
of his sword, his God-given gift of Freedom! 





DIEFENDORF GEAR CORP. 
D. W. Diefendorf '30, President 
SYRACUSE, NEW YORK 
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MAIL RETURNS 





Rehabilitation 


From AMBROSE TERWILLIGER: 

The thoughtful paper of Mr. Moholy-Nagy in your magazine for 
November opens up discussion of a subject which should evoke the care- 
ful consideration of all patriotic Americans at once. We have begun al- 
ready to face the issue, and it will be more forcefully placed before us 
month by month as this war proceeds: How shall we best discharge 
the physical debt which every one of us will owe to men who have sac- 
rificed part of their bodily well-being in order to do their part in putting 
down the brutish aggression which threatened us with the overthrow 
of principles and institutions that we have historically regarded as basic 
in human decency? 

As a very slight contribution in further extension of your author’s ex- 
cellent proposals, I want to suggest that the very name which we have 
been in the custom of applying to the means by which we have insuffi- 
ciently discharged this debt in the past is, to say the least, a very poor 
one. 

You “rehabilitate” cities, maybe, or buildings. It does not seem to me 
that you rehabilitate men. I find in the term a weak overtone, and I 
think that it ought to be eliminated. Don’t ask me, though, what should 
take its place. Before addressing you, I combed dictionary and the- 
saurus, and have to confess that the language here, as in so many other 
recent technological and scientific situations, falls short of providing an 
acceptable alternative. 

Is this another of the more and more frequently encountered situa- 
tions which demand that we fly in the face of professors and coin a 
word to meet a need? 

Cambridge, Mass. 





—— 31 Bey 


HOT AND COLD ROLLED 
DEFORMED BARS FOR CONCRETE 


St 
Stahleker Steel Corp. 
Second and Binney Sts., Kendall Sq., Cambridge, Mass. 


Telephone Trowbridge 1440 


WALLACE BLANCHARD, 716, Treasurer 

















Air Reduction Sales Co. 
(Alteration and Rehabilitation) 


After the war, in converting plants to peacetime 
products, there will undoubtedly be quite a 
demand for alteration and. reconstruction. 

. You will find that we can offer you valuable 
suggestions on such projects — based on long 
experience. 


W. J. BARNEY CORPORATION 


101 PARK AVENUE, NEW YORK 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, Vice President 
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3. NEW NATIONAL RESOURCES! Tungsten and vanadi- 
um are essential to steelmakers. Long before war clouds 
loomed, many felt that more of this country’s domestic 
sources of these metals should be developed. Engineer- 
ing research by UNITED STATES VANADIUM CORPORA- 
TION, another UCC Unit, found efficient ways of refining 
low-grade ores. This enabled U. S. VANADIUM to revital- 
ize old mines with new mills and methods, and make 
America less dependent on foreign sources for her in- 
creased needs of tungsten and vanadium. 


1. BETTER STEELS! This country needs aircraft that fly 
high and far . . . and hit hard. It needs ships in great 
numbers. It needs tanks that can take it when the going 
gets tough. It needs equipment to outperform any on 
earth, All these things require many special steels. Such 
steels with needed properties are created through the 
use of alloys. Basic peacetime research by ELECTRO 
METALLURGICAL COMPANY, a Unit of UCC, has devel- 
oped many important steels and the alloys to make them, 
such as chromium, silicon, manganese, vanadium, tung- 
sten, calcium, and columbium ... all vital today. 


4. BUILDING TOWARDS THE FUTURE! Alloy steels 
offer still greater promise for the future. Bridges and 
other structures will be made still lighter, stronger, and 
longer-lasting by wider use of some of the steels with 
which engineers are already experienced. Trains, trucks, 
and aircraft will be made lighter, stronger, faster, and 
safer. Better cars and tractors, homes and home equip- 
ment will be made through their use. 


Units of UCC do not make steel. They do make ferro-allovs used 


2. STAINLESS STEELS! The development of steels of high 
chromium content gave designers and engineers a whole 
family of new materials with which to work. Such steels 


resist rust and corrosion, and are easily kept clean. They 
are essential in the food industry. Possessing great 
strength in addition to their corrosion resistance, they 
save weight in trains and planes. They have brought 
improvements in the oil, chemical, textile, and other 
fields...with resultant savings to you. Low-carbon ferro- 
. chromium, an Electromet development, is essential in 


to purify and give special properties to steel. They also make non - 


ferrous alloys which, because of their exceptional resistance to 


wear, heat, and corrosion, are used as cutting tools, hard -facing 
welding rods, and for other purposes. UCC research and develop- 
ments mean ever-new and improved alloys for industry ...and 
ever-better products for you. 


BUY UNITED STATES WAR BONDS AND STAMPS 


the large-scale production of stainless steels. 


CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [4s New York 17, N. Y. 
Principal Products and Units in the United States 


ALLOYS AND METALS CHEMICALS INDUSTRIAL GASES AND CARBIDE PLASTICS 
Electro Metallurgical Company Carbide and Carbon Chemicals Corporation The Linde Air Products Company Bekelite Corporation 
ELECTRODES, CARBONS AND BATTERIES The Oxweld Railroad Service Company Plastics Division of Carbide and Carben 


Haynes Stellite Company 
The Prest-O-Lite Company, Inc. Chemicals Corporation 


United States Vanadium Corporation National Carbon Company, Inc. 












































FIRST STREAMLINER BUILT ON AERONAUTICAL 
PRINCIPLES was the famous “Comet,” de- 
signed and fabricated by Goodyear’s Aircraft 
division in 1935 for the New York, New 
Haven & Hartford Railroad. In the Comet, 
lightness-with-strength was achieved by de- 
signing roof, sides and floor of the cars as 
main load-carrying elements of the structure 
— the same stressed-skin or monocoque con- 
struction widely used in aircraft. This under- 
taking was part of Goodyear’s early work in 
exploring the possibilities of light aircraft 
metals that contributed to the development 
of the superior alloys in use today. 
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© F. S. Lincoln, '22 


ON KILL DEVIL HILL 


The Wright Memorial is silhouetted broodingly against the evening sky 
near where sustained flight in a heavier-than-air machine 
was achieved on December 17, 1903. 
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The Trend of Affairs 


Deus ex Machina 


N building up his arguments for the theory of evolu- 
| tion, Darwin felt it necessary to explain how species 
may spread over the earth, often across natural bar- 
riers which at first thought would appear insurmountable 
by the particular plant or animal. Slow climatic changes 
might permit the gradual spread of a species, seeds might 
lodge on the beaks or talons or in the intestines of birds 
and be transported to new continents and islands, burs 
might stick in the fur of animals, a fruit with a specially 
impervious covering might float for great distances in 
ocean currents and finally, after perhaps millions of tries, 
one of them might find a suitable lodging place, and so on. 
Nevertheless, only a comparative handful of species have 
the mechanism or the endurance to permit much travel- 
ing. It is an incident worthy of note when even a whale, 
positively marked in one ocean, is picked up in another. 
The great barriers of temperature, oceans, deserts, moun- 
tain ranges, and many other comparable conditions have 
succeeded in restricting most important geographical re- 
gions to their own typical flora and fauna. In spite of 
much mingling and merging, few areas of any extent are 
found to be without plants, animals, or insects peculiar 
to them. 

Thus, for many aeons the mosquito Anopheles gambiae 
gave the dubious distinction of its presence to tropical 
Africa alone. Less than 2,000 miles away to the west lay 
the equally salubrious (for the mosquito) jungles of the 
Amazon basin, but no natural means were available to 
give the mosquito passage. Then, in 1930, the French 
republic being desirous of establishing an air route be- 
tween its African possessions and Brazil, various of its 
planes and destroyers began traveling back and forth 
between Dakar and Natal. By one of these means this 
particularly dangerous mosquito reached Brazil, where 
its further progress was marked by outbreaks of a severe 
form of malaria against which science was successfully 
marshaled by the Rockefeller Foundation. 


The brotherly sharing of diseases and pests has long 
been a feature of man’s movements over the planet. Un- 
doubtedly smallpox, tuberculosis, pneumonia, scarlet 
fever, and measles (all unexpectedly fatal to peoples not 
immunized by long association) had a far greater part 
than warfare in clearing America for European settlers, 
just as such diseases have ravaged the native populations 
of tropic regions and, as far as that goes, just as tropical 
diseases have been and are being brought into temperate 
zones. Here, luckily, the climate is a great aid in disposing 
of them. Ships have brought to this country the Hessian 
fly (one of the earliest problems to trouble our oldest 
scientific organization, the American Philosophical So- 
ciety), the Japanese beetle, and the Dutch elm disease, 
just as they have carried American pests abroad. 

These are typical of unpremeditated exchanges, but 
in so far as man has played the role of deus ex machina to 
various bacteria, plants, and insects, he has done it not 
merely by chance but by design. Darwin could have logi- 
cally insisted that a 50,000-horsepower destroyer carry- 
ing a mosquito is in the same class with a tern carrying a 
grass seed. What is to be said, however, for the deliber- 
ate transplanting of plants and animals to new regions in 
the hope of some benefit? Here man is truly the god of 
the machine to nature, stepping in when it pleases him to 
solve difficulties in transportation far beyond the possi- 
bilities of natural mechanisms. 

Consider the banana. Presumed to have originated in 
the humid, tropical regions of southeastern Asia, it was 
carried from there to the islands of the Pacific by succes- 
sive migrations. In the other direction, it was carried to 
Africa from India by Arab traders who then transplanted 
it, step by step, as they marched westward across the 
Dark Continent in search of slaves and ivory. The Portu- 
guese found it on the west coast of Africa, and carried it to 
the Canary Islands and from there to the New World. 

Or consider the potato. The Spaniards found it in the 
highlands of Peru. Peruvians still depend heavily on the 
potato as a food staple; in fact, they have been importers 
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National Film Board rem Black Star 
On its way to become aircraft plywood, this Sitka spruce is 
opened up by two brawny fallers — part of the crew of Canadian 
lumberjacks who this year got out 200,000,000 feet of spruce on 
the Queen Charlotte Islands, 50 miles from Alaska. 


in recent years, but by far the world’s largest producer is 
Russia. The potato traveled from South America to 
Spain in the Sixteenth Century. When in the Seventeenth 
Century the Spaniards attained control of Flanders, they 
introduced the potato there. Thence it went to Germany. 
From North America it traveled to Britain and Ireland. 
By the time the industrial revolution was well under way, 
the potato — which is among the highest producers of 
calories per acre of any food growable in cool climates — 
was sufficiently well established in Europe to help feed 
her rapidly increasing populations. 

Such stories can be repeated more or less ad infinitum. 
The rubber tree, native of the rain forests of South Amer- 
ica, now flourishes over great areas of the East Indies and 
the Malay Peninsula. Quinine from the cinchona tree, 
which is a native of the Andes, is (or was) obtained mostly 
from the East Indies. We have imported the soybean 
from Asia, many varieties of livestock from Europe, fish 
from all over the world. The Pacific salmon, after exten- 
sive trials in many apparently suitable regions, has 
finally taken hold in a few streams in New Zealand and 
southern Chile. American cigarettes are now flavored with 
many tobaccos grown in regions which had never heard 
of the weed until well after Sir Walter Raleigh lost his 
head. Latakia from Syria is an example. 

It will be recalled that when the gods descended from 
Mount Olympus to meddle in men’s affairs, the results not 
infrequently were disastrous either to the recipients of 
their favors or to the more or less innocent bystanders. 
Man’s tinkering with nature’s balance doesn’t always turn 
out so well either, as Australia spectacularly illustrates. 
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Under a sudden influx of competition-toughened plants 
and animals from Europe and the Americas, that con- 
tinent acted like an ecological vacuum. Wheat and wool, 
which produce much of Australia’s wealth, are not native 
products, and many another importation has lived up to 
expectations. But on the other hand, the descendants of 
the domestic pigs which Captain Cook introduced into 
northeastern Australia with the most praiseworthy mo- 
tives are now referred to as “‘Cook’s curse,” for they have 
pretty well devastated many sections between Cape York 
and Burketown. The prickly pear, which was imported 
to form hedges and act as fodder, forced out all useful 
vegetation over scores of millions of acres and was 
brought under control only by the most strenuous 
efforts. And, of course, the rabbit, which was brought in 
to give a little sport now and then, has practically taken 
over the country, influencing the pattern of Australian 
agriculture and even assuming geological significance, for 
so thoroughly has it destroyed vegetation in many arid 
regions that the topsoil has been loosened to become the 
prey of wind and water. As in some parts of the United 
States, the deserts are on the march in Australia, their 
way paved in part by the rabbit. 


Electricity for Plywood 


By Tuomas D. Perry 


ANY of the improvements in the technique of mak- 
ing plywood have appeared from unexpected 
sources. For instance, the epoch-making resin adhesives 
did not come from gluemakers but were originated by a 
chemical manufacturer without background in either 
glue or woodwork. The process of molding plywood 
with flexible bags and fluid pressure originated in the 
rubber-tire industry, where outer casings were vulcanized 
under internal pressure. This molded, or monocoque, ply- 
wood has been of outstanding utility in the aircraft and 
boat program. Resin impregnation and compression fol- 
lowed the pioneer work in wood preservatives. 

Another important contribution to plywood technique 
has now crossed the threshold, and this one came from the 
radio industry. Diathermy apparatus, the artificial fever 
machine which heats interior human tissues without burn- 
ing the skin, is well recognized by the medical profession. 
Diathermy’s counterpart, radio-frequency heat, is fast 
becoming an important heat source in industry. In the 
metal field, heating by induction at radio frequencies has 
been adapted to welding, tempering, annealing, and the 
like. In woodworking, radio-frequency heat gives distinct 
promise in the rapid heat-curing of the recently developed 
resin adhesives. Up to now there has not been a satisfac- 
tory method of heat application which would penetrate 
a thick wood block, through and through, both rapidly 
and uniformly. 

In order to visualize the value of such an instrumental- 
ity as radio-frequency heat, a brief outline of the develop- 
ment of the new resin adhesives that are revolutionizing 
the plywood industry may be helpful. The older, con- 
ventional glues obtained their “set” chiefly by the rather 
slow evaporation of the solvent, and most of them were 
more or less resoluble when exposed to extreme moisture. 
The resin adhesives, on the other hand, are hardened by 
chemical action, usually activated by heat, although some 
types can be cured by chemical action alone. Resin joints 
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are highly resistant to water and are more durable than 
those obtained with any of the earlier glues. Experience 
has demonstrated that of the various types of resin adhe- 
sives, the hot-pressed phenol-formaldehyde resins give 
the most durable bond. For several years this type of resin 
bond has been required for Army and Navy aircraft. The 
best of such phenolic adhesive joints can be fully cured in 
five minutes by application of a temperature of approxi- 
mately 300 degrees F. Lower temperatures prolong the 
time requirements, reduce the output, and may lower the 
moisture resistance of the bond by inadequate cure. Urea- 
formaldehyde resin adhesives have lower temperature 
requirements; with proper catalysts, they can be cured 
at 75 degrees F. Though the process is slow, it can be ac- 
celerated by heat. Urea resin bonds are less resistant to 
heat and moisture than are phenolics, though heat cures 
tend to increase their durability. These comments on 
resin adhesives add up to the fact that a hot-pressed 
phenolic resin bond which is cured at around 300 
degrees F. gives the most durable glue bond for use in 
exacting service. 

It is this fact regarding the optimum conditions of ob- 
taining durability in resin adhesives which makes the 
consideration of radio-frequency heat so worth while. If 
the plywood is thin, up to a quarter of an inch thick, heat 
can easily be applied on the outside; penetration of the 
heat, while progressive, is reasonably fast, and the mois- 
ture balance between the surface and the interior of the 
plywood is not seriously disturbed. Hot-plate presses with 
steam-heated platens give satisfactory resin cures in ply- 
wood up to a thickness of about an inch, but the moisture 
unbalance becomes more serious as the thickness in- 
creases. When plywood is over an inch thick, the difficul- 
ties resulting from the application of external heat be- 
come rather complicated and the progressive variations 
in heat, moisture content, degree of cure, and compressi- 
bility are not likely to produce a reliable and uniform 
product. 


Cut into veneers which are 
bonded into plywood, air- 
plane spruce reaches its 
destiny in forms such as 
this, which will become part 
of a Mosquito bomber. 
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A contrasting example is that of a wood assembly sev- 
eral inches thick, placed between electrode plates of a 
high-frequency field. With equipment of a suitable ca- 
pacity, the temperature throughout the wood assembly is 
found to be amazingly uniform and to give a prompt heat 
cure to the adhesive bond between the layers. The speed 
of heat increase is dependent on the electric power avail- 
able, and a proper control of variations in density and 
moisture content is desirable. The results that can be ob- 
tained with such heat effects in glued assemblies using 
synthetic resin adhesives are outstanding. Blocks 12 or 
more inches thick can be heated thoroughly and the ad- 
hesives cured in no longer than is required for quarter- 
inch plywood between steam-heated platens. The contrast 
in heat distribution between the two methods is shown in 
Figs. A and B. The former represents steam-heated plat- 
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ens and the latter a pair of electrodes producing a radio- 
frequency field. Two highly important industrial applica- 
tions of such thick glued members are to the fabricating 
of heavy keels and ribs for ships and to the bonding of 
multiple wood laminations into heavy timbers for trusses, 
arches, beams, and so on, in bridges and roofs. Without 
rapid heat penetration, the most effective bonding is 
difficult to secure. Both of these industries bid fair to be 
large consumers of resin adhesives in the postwar years. 

As has been noted, some resin adhesives can be cured at 
normal temperatures of 75 degrees F., but at such tem- 
peratures many hours of clamping are required, output is 
seriously retarded, and the amount of clamping equip- 
ment needed is greatly increased. With any given type of 
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resin, heat-cured bonds are generally more durable than 
those produced by the chemical reaction of catalysts, and 
the most durable types of resin adhesives have not yet 
been found to cure satisfactorily without the application 
of substantial heat. 

The high-frequency field for such adhesive work is gen- 
erated by equipment of the order of a small broadcasting 
outfit. Except for the larger units, which require a sta- 
tionary installation, the equipment can generally be 
moved around the factory from job to job. The frequency 
of the electric field is usually between two and ten mega- 
cycles, although in some special cases still higher fre- 
quencies are used. Two methods of positioning the elec- 
trodes are shown in Figs. C and D. Wood assemblies may 
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also be clamped with metal strips, or plates, on both 
sides and next to the forms, or molds. Such thin plates are 
adapted to curved laminated assemblies. They serve as 
electrodes and have projecting terminals to which the 
high-frequency generator may be attached. With a series 
of such clamps, the movable generator can progress up 
the line without loss of operating time. 

So far we have been concerned only with adhesive 
bonds between layers of wood or veneer. The use of heat 
produced by a radio-frequency electric field also serves an 
important function in wood assembly operations when a 
plywood covering, or skin, is to be affixed to ribs or spars 
as in an airplane wing, or when plywood is to be attached 
to the framework of houses or industrial structures. Here 
the electrodes may be of various shapes and at such loca- 
tion as to permit the current to pass through the glue 
line. Sometimes the two electrodes may be in a hand tool 
and applied to the outside of a thin plywood skin. The 
surrounding electric field is extensive enough to heat a 
glue line just on the inside of the plywood. In assembly 
joints the speed of setting is of prime importance in facil- 
itating production and reducing clamping equipment. 
There again such electrostatic “spot welders” can be used 
to tack layers of molded plywood together temporarily. 

All in all, radio-frequency heat offers a wide range of 
utility to the woodworker, and new discoveries are con- 
stantly widening its utility. Whether it is the all-purpose 
method of curing resin bonds is still a question, and how 
far it may be useful in a supplementary way to steam and 
electric-resistance heat remains for a later entry in the 
ledgers of industrial progress. 





Science at War 


HAT the war now racking the world is a war of sci- 
ence has been said so often as to need no repetition. 
The phrase is one of those inclusive categoricals which are 
so convenient and so inclusive as to be decidedly danger- 
ous both to the statement they purport to make and to 
the terms in which they seek to make it. For this reason, 
George W. Gray’s excellent Science at War * commands 
special commendation because of the fact that it estab- 
* New York: Harper and Brothers, 1943. xi + 296 pages. $3.00. 
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lishes clearly the distinctions necessary to general recog- 
nition of the truth that though in this war as in all wars 
science is an arsenal of mighty weapons, though scientists 
now are arming the fighting man more powerfully than 
ever before, though war can be shown always to have been 
a great stimulant to research and effective employment of 
the results of research, the business of science neverthe- 
less is not war. Mr. Gray tilts at no windmills, but he does 
both from the record of the past and from his temperate 
analysis of the present demonstrate succinctly that 
though science may be at war and should be at war, sci- 
ence is not intrinsically of war but rather is of peace and 
will in the decades after this war become a more vigorous 
thing of peace than it has had opportunity to be during 
its comparatively short course as a factor in human affairs. 

Running the gamut from the Germans’ magnetic mine, 
which was the first of the “secret weapons” of this con- 
flict, to the developments in aeromedicine which promise 
to be among the most lasting of the secrets which it has 
revealed, Mr. Gray’s book is necessarily packed with de- 
tail. To present such a mass of material only after the 
accuracy and authority of the myriad items had been es- 
tablished is no small accomplishment. To arrange and 
pattern the mass into coherent and easily assimilated 
order is perhaps an equal one. Science at War is in both 
these regards new evidence of its author’s well-merited 
reputation as a reliable and skillful writer. 

Of particular interest as they provide bases for sugges- 
tive speculation over the future are chapters dealing with 
mathematics as it has been applied in the war, with the 
development of new materials and of new techniques of 
using older materials, with war medicine and war surgery 
as apart from aeromedicine, and with the uses of psycho- 
logical methods in the war of ideas. Readers of The Re- 
view who recall, in our issue for July, Mr. Gray’s article 
discussing the military utilization of applied mathematics 
will find interest in the expanding of the story in this 
volume. Best counterbalance to the gloomy story of dis- 
tortion and falsehood making up the technique of the war 
of ideas as Goebbels practices it is the recital of the array- 
ing of medical and research skill which thus far in this 
war has given better than a promise of reducing the toll 
of death and disablement to a lower mark than has ever 
before been possible. Aeromedicine, with its studies of 
oxygen starvation, of the physiology of acceleration, and 
of the psychological effects of the nervous tension of 
flight, is obviously a discipline of tremendous importance 
for the future. The flying ambulance as a concrete 
physical thing is a vivid example of a new instrumentality 
in medicine; less immediately dramatic but of possibilities 
which presage influence in ways as yet undreamed are the 
new-found ideas, theories, and quanta of abstract knowl- 
edge of which this field is compact. 


Progress Report 


MONG the characteristic events of the chaotic year 
which draws toward its close this month was the 
minor terrestrial cataclysm which attended the birth of 
a volcano in the Mexican state of Michoacan. Over- 
shadowed in the news by social and spiritual upheavals of 
far more titanic force, the fiery cone of Paricutin has 
nevertheless since its emergence pegged steadily away at 
the job of being a model of efficient vulcanism according 
to classical standards. (Concluded on page 114) 
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The Revolution at Kitty Hawk 


What the Achievement of the Airplane Owed to the Past 
and Presages for the Future 


By Frep C. KEtty 


flight in a heavier-than-air machine, we know that 

unless we can organize the world to maintain peace, 
civilization may be destroyed. We hear that right now it 
is possible to build bombers capable of making nonstop 
round trips between Europe and America. Passenger trips 
to Europe between breakfast and dinner have become 
commonplace. If the airplane has created great danger to 
everyone in the world, it also has made evident the fact 
that somehow we must prevent future wars. 


r VODAY, 40 years after the achievement of sustained 


may be considered revolutionary in another way — from 
the manner in which it was invented, from the fact that 
it required fundamental discoveries. It was almost as if 
Orville and Wilbur Wright had started from scratch when 
they began the endeavor which reached successful con- 
summation over the dunes of Kitty Hawk on December 
17, 1908. 

Nearly every great invention is largely a synthesis of 
principles already known. But that was not true of the 
airplane. Though many able men, including 





We’ve somehow got to succeed — because the 
airplane leaves us no choice between world 
unity and chaos. Whatever happens, the air- 
plane has already had a more revolutionary 
effect on world outlook than any other thing 
since the discovery of America. 

Regarded from the purely technical side, 
without reference to its effects, the airplane | 


Above: 
The Wright 
Memorial on 
the dunes near 
Kitty Hawk, 
North Carolina 


eminent scientisis, had tried to design ma- 
chines that could fly, and a vast amount of 
money had been spent in such attempts, the 
Wrights received surprisingly little technical 
help from the work of any of their predecessors. 
True, they did get inspiration from others, 
and they doubtless avoided much waste effort 
by learning what had come of earlier attempts 
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to fly. They came to have great respect for their predeces- 
sors, even for those who had made dismal failures, for no 
one knew better than the Wrights how great were the dif- 
ficulties. They felt deferential toward all who had thought 
it worth while to try and to risk their lives in testing their 
theories. But the Wrights soon came to recognize which of 
their predecessors had been truly important. 

Their greatest debt of all was to Otto Lilienthal, who 
had made gliding experiments from a hill artificially 
created for that purpose near Berlin. Reports which they 
read of Lilienthal’s gliding first caused the Wrights to be- 
come seriously interested in human flight. Except for 
Lilienthal’s experiments and what he wrote about them, 
it is doubtful whether the Wrights would ever have under- 
taken a serious study of flying. Lilienthal was the first of 
all the experimenters to have any understanding of why 
a cambered wing was more effective than a flat one — 
though many before him had proposed the use of cam- 
bered wings, simply because birds had them. 

Even though it was Lilienthal who got the Wrights 
interested in trying to fly — and they freely acknowl- 
edged that their debt to him was great — yet in their first 
powered plane they used no technical device or data taken 
from Lilienthal. His tables of air pressures on curved sur- 
faces had proved to be inaccurate. Not until after they 
had made their own compilations of air pressures, from 
wind-tunnel experiments, were the Wrights able to build 
the 1902 glider in which they virtually solved the problem 
of equilibrium. Both the shape of the wings in that ma- 
chine and the method of control were conceived by the 
Wrights and by no one else. 

The fact that the Wrights did not use much technical 
knowledge discovered by their predecessors seems to be 
contrary to a widespread impression. Since my biography 
of the Wrights appeared, I have had numerous letters 
from readers who evidently had thought that all the 
Wrights did was simply to go a little farther, in the same 
direction, than others had succeeded in doing. One letter — 
from a science editor — argued that I should have given 
more credit to Samuel P. Langley, onetime Secretary of 
the Smithsonian Institution, who had made costly at- 
tempts to build a successful flying machine. The Wrights 
did receive inspiration from Langley, and have publicly 
said so. It was encouraging to them to know that a great 
scientist, the directing head of a famous scientific institu- 
tion, considered human flight possible. Beyond inspira- 
tion and encouragement, however, the Wrights got noth- 
ing from Langley. His scientific work itself was of no 
value to them. Published reports of his studies of air 
pressures dealt with flat surfaces only, and even those 
figures were inaccurate. No technical idea embodied in 
the Wright machine came from Langley. (It may be added 
that in no other successful airplane has any scientific 
idea original with Langley been used.) 

One of the earlier experimenters whom the Wrights, 
from their reading, recognized as a man of great ability 
was Sir George Cayley. Early in the Nineteenth Century, 
he had formulated tables of air pressures and a system of 
control. His measurements of air pressures were made on 
flat surfaces only, and the Wrights made no use of them. 
But it was a source of satisfaction to the brothers to know 
that a man of Cayley’s high standing had not considered 
it “crazy” to study the possibility of human flight. 

Another early experimenter with whose work the 
Wrights were familiar was William Samuel Henson. He 
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and another Englishman, John Stringfellow, built a 
model plane reported to have been flown in 1848. Al- 
though both of those men showed mechanical ingenuity, 
the importance of their work is sometimes much exag- 
gerated. I have seen a statement, in a letter from a writer 
on scientific subjects, that “Henson had conceived about 
everything the Wrights had, except the important twist- 
ing wing tips. Launching, propulsion, sustention, steering, 
and control — all were pretty much anticipations of the 
Wrights.” Such a statement is nonsense. The truth is that 
the most Henson contributed to the flying art was the 
structural design of his wing ribs, which had an upper and 
lower strip of wood fastened together at the front and 
rear ends, with blocks between them at intermediate 
points. In that way he got a light rib of considerable thick- 
ness and stiffness, with sharp front and rear edges. To 
obtain the desired thickness and stiffness at the center, 
Henson built his wings with a slight curvature, or camber, 
but not because of any knowledge that cambered wings 
were more efficient than flat ones. Evidence can be pro- 
duced to show that Henson was unaware of the aerody- 
namic value of camber. His knowledge of aerodynamics 
was only what he got from Cayley, and Cayley consid- 
ered plane and cambered wings equally good (Nicholson's 
Journal, November, 1809). Stringfellow likewise lacked 
knowledge of the value of the cambered wing. A proof 
is the fact that in his last model (his triplane of 1868) he 
used flat wings. 

Henson’s rudder — as his patent states — was for the 
purpose of steering. The rudder on the Wright machine, 
however, was for lateral balance. (Adding a rudder to a 
flying machine to steer it, as does the rudder of a boat, 
would not constitute invention unless by such means a 
new effect was produced. The rudder in the Wright 
machine was patentable because it did create a new 
effect, not produced by a ship’s rudder. In the oral deci- 
sion of the Supreme Court of Germany, in a Wright 
patent suit, the chief justice said the Wrights would have 
been entitled to a patent for the rudder of an airplane, 
even if the plane had no ailerons, had they applied for 
such a patent, because all parties to the suit admitted 
that the airplane rudder was a balancing device, not a 
steering device, and that the Wrights were the first to 
discover it as such.) Henson did not provide any means 
for maintaining the lateral balance of his machine, not 
even the dihedral known to Cayley. He knew nothing of 
the function of the airplane rudder of today. 

Clever as was the work of those early builders of model 
airplanes, it should be made clear for the historical record 
that they were a long way from accomplishing the mir- 
acle of human flight. Those flying models were wonder- 
fully ingenious toys and they gave both inspiration and 
hope, but they by no means proved that it was possible 
to build a machine that could fly and carry a pilot. A 
10-year-old boy can build a small Pénaud helicopter and 
fly it, with no power except that of a twisted rubber band; 
the best engineers cannot follow the same design, on a 
scale large enough to lift a man, and make the machine fly. 

There is no gainsaying that in their machine the 
Wrights used devices that were already well known. For 
example, they adopted superposed surfaces, which had 
been used by Wenham and later experimenters. (Indeed, 
the principle had been proposed long before Wenham’s 
time by a minister of the gospel, the Rev. E. J. Cordner, 
and it had been used in Chinese (Concluded on page 96) 











Smoke, but No Fire 


How Science, Industry, and the Army Co- “operated to Develop 
a Notable Method for Smoke-screening Targets 


By ApEn H. Waitt 


IRPLANE factories, munition works, power stations, 
railway centers, bridges, and similar installations 
are important and legitimate targets for long- 

range bombardment airplanes. Antiaircraft artillery de- 
fense has progressed to such an extent that, in order to 
prevent excessive losses, attacks on such objectives are 
generally made at night or at extremely high altitudes. 
On moonlight nights, however, trained bombardiers can 
hit such targets even when they are blacked out, and 
with the aid of flares can locate them when there is no 
moon. Smoke has been used by all the combatants in this 
war to prevent aerial observers from picking out these 
targets. Unless lights are showing on the ground, the 
smoke need not obscure completely. It is effective if it 
scatters or absorbs enough of the reflected light of the 
moon or flares to make ground features unrecognizable. 

One of the most widely used methods for producing the 
extensive smoke screens required to protect vital points 
in areas back of the front has been the partial burning 


and distillation of low-grade fuel oil in smoke generators 


similar to the orchard heaters and smudgepots used in 
California fruit groves. These oil smokepots produce a 
dark gray smoke which is effective but expensive in men 
and material. When they are in use, the smokepots must 
be serviced frequently, almost every hour throughout the 
night; operating them requires many men; and they pro- 
vide little or no protection if used during the day. There 
are other methods for making smoke, each having ad- 
vantages and disadvantages, but all falling far short of 
screening requirements for large areas. 

Early in the spring of 1942, the officers concerned with 
chemical warfare research and development realized that 
a more efficient method for producing large quantities of 
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smoke had to be devised. Smoke had been found to pro- 
vide one of the cheapest and most effective means of pre- 
venting enemy bombers from hitting vital targets in rear 
areas. Indeed, no successful bombing of an area protected 
with smoke has yet been recorded. 

Co-operating very closely with the Army Service Forces 
is the National Defense Research Committee of the Office 
of Scientific Research and Development, of which Karl 
T. Compton, President of Technology, is a member. 
Many important and spectacular developments have 
resulted from the pioneer research of this committee. 
To them was presented the problem of finding the best 
possible kind of smoke. The result of this request is an 
outstanding example of the splendid co-operation existing 
between our civilian technical organizations and our 
military. It is not merely an illustration of teamwork 
among the scientists of the N.D.R.C., the technicians 
and engineers of industry, and the officers and men of 
the Chemical Warfare Service of the Army Service 
Forces, but is also an example of how even during the 
stress of war an abstract, theoretical idea may in a rela- 
tively short time be worked out and developed into a 
final piece of war equipment of decided effectiveness in 
the field. 

Prominent in the work of the N.D.R.C. and inter- 
nationally renowned as a distinguished scientist is Irving 
Langmuir, Nobel Prize winner and associate director 
of the General Electric Company’s research labora- 
tories in Schenectady, N. Y. Dr. Langmuir and his 
associates were asked to produce the ideal smoke. He 
attacked the problem from the point of view of pure 
science. He marshaled his formulas, made his calculations, 
and concluded that size, color, and density of the smoke 
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A smoke-generator company carrying out a lateral screening mission, using the new generators which produce an effective smoke through the 
breaking up of a special oil by steam 
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The M1 mechanical smoke generator in action 


particles determine the effectiveness of any smoke. Of 
these factors, size seemed to be the one on which he should 
concentrate. 

A screening smoke is a cloud of extremely small liquid 
or solid particles suspended in the air. A smoke screen 
accomplishes its purpose by scattering rays of light 
through reflection caused by the many individual par- 
ticles suspended in the air and also to some extent by 
actual obstruction of the light rays. The scattering of 
light rays by smoke particles depends upon the number of 
particles in a given air space. According to Dr. Langmuir, 
the particles must be of a certain specified size to have 
greatest effectiveness. Having arrived at the theoretically 
ideal particle, he next had the task of building a generator 
that would produce a smoke to fit the specifications he 
had established. He assigned this problem to Vincent 
Schaefer, his assistant. Schaefer, working in his laboratory 
at the General Electric Company, made a number of 
models before he found one which seemed to produce a 
smoke particle that met the theoretical specifications 
of Dr. Langmuir. This he tested in a large ““smokebox,” 
from the top of which he could look down through his 
smoke screen upon various colors and shapes in much the 
same way a bombardier would look through a cloud set 
up over a ground target. The machine was now ready for 
the pilot-model stage; this job was allotted to the Stand- 
ard Oil Development Company on a research contract. 

Here we have applied science coming into the picture. 
Pure science in the persons of Dr. Langmuir and Vincent 
Schaefer had determined the specifications for and the 
nature of the ideal smoke and had worked out a scheme 
for producing it.. Applied science through the medium 
of Standard Oil was to build a smoke machine which 
would produce vast clouds of a smoke of the given 
specifications. 

Dr. Langmuir had been given his directive in early 
spring. The solution of the problem had taken him only a 
few weeks. Of course, he had given some thought to this 





Photo by Untted States Army Chemical Warfare Service 





Tue TecuNotocy REvIEw 


subject before, and perhaps had devoted study 
to similar projects. The specific problem, as 
defined by the Chemical Warfare Service and 
the National Defense Research Committee, 
however, was first given to him some time in 
February or March of last year. He was ready 
to have his theories applied by the end of April. 
He held conferences with the engineers of the 
Standard Oil Development Company from 
May 2 to May 5, 1942 and with them estab- 
lished certain factors having to do with the 
capacity and design of the equipment. 

The design of a unit which would produce 
smoke by breaking a special oil down into tiny 
particles by means of steam began immediate- 
ly. One month later the first smoke generator 
unit was completed, and in June the unit was 
tested in Schoharie Valley near Schenectady. 
These tests were witnessed by representatives 
of the Army, the Navy, the N.D.R.C., the 
National Research Council of Canada, and 
several industrial companies. Soon thereafter 
the equipment was transferred to the home 
station of the Chemical Warfare Service at 
Edgewood Arsenal, where it received its final 
tests. These were so successful that a com- 
mercial contract was immediately let to the 
Heil Company at Milwaukee, Wis., to manufacture the 
smoke generator unit in quantity. The first unit came off 
the production line quickly, and final tests and inspection 
were completed on July 24. The National Defense Re- 
search Committee had received the problem, turned it 
over to Dr. Langmuir, who had done his share and turned 
it over to industry so that in less than six months a 
machine had been devised which was many times more 
effective than the early smoke oil-burners and was the 
best large-scale smoke producer ever developed. 

The story is not yet complete. Smoke generator test 
companies were formed and equipped with the new ma- 
chines. They were sent to Cape Cod to work with the 
amphibious units then in training, and by the end of 
the summer these units with the new mechanical smoke 
generators were sent overseas to Casablanca, where they 
went into active operations. This was truly a triumph of 
co-ordinated research, development, manufacture, or- 
ganization, and training — the wedding of pure and 
applied science. Since that time, many chemical smoke- 
generator companies have been activated with the M1 
mechanical generator as the standard equipment. A num- 
ber have been sent to our active theaters. Reports have 
been made of the splendid service these companies 
rendered in North Africa and Sicily. Many more are in 
training in this country. 

The M1 mechanical smoke generator which resulted 
from Dr. Langmuir’s research actually produces a dense 
white fog instead of a smoke. This fog is almost odorless 
and, unlike smoke from the earlier generators which 
partially burned oil, contains no sooty particles and there- 
fore does not stain or deposit carbon on surfaces with 
which it comes in contact. This fact is important in a 
thickly settled c@mmunity. The screen'is produced by the 
steam distillation of a special petroleum product. The 
resulting fog or smoke is made up of droplets which are 
uniform in size and of extremely small diameter. Their 
size conforms to the specifications set by Dr. Langmuir. 
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The machine has a source of power for driving the hot 
liquid and steam through spray nozzles. Water, fuel, and 
the compound to be sprayed are carried in large tanks. All 
of this is mounted on a base which can be carried on a 
trailer, a barge, or a truck, or can be placed on the ground 
in a fixed position. 

The smoke has a very high persistency. Clouds which 
have been generated from a single line of generators have 
been observed a good 20 miles downwind, hanging to- 
gether all the time and giving an obscuring screen for at 
least half the distance. Previously, 10 miles had been 
considered an extraordinarily long distance for any smoke 
cloud to travel. 

The length of the cloud travel with generators of this 
type makes it possible to cover landing fields and large 
industrial areas in such a way and from such a distance 
that the enemy has no aiming points relative to the 
target which he may use successfully in directing his 
bombs. A small smoke screen might well serve to call the 
attention of the bombardier to a target and to delineate 
it for him. The screen from the M1 mechanical generators 
covers such tremendous areas, especially when several 
lines of them are used, that the enemy has practically 
no chance of hitting a vital point. One of the recent re- 
ports received from overseas quotes a conversation be- 
tween two enemy fliers in the air over North Africa. In 
the conversation, one flier said to the other: “‘There’s no 
use trying to bomb your objective. It’s covered with that 
damned smoke.” 

It is easy to imagine the difficulty that the bombardier 
is faced with when he finds himself over a target covered 
with smoke for many square miles. He must either drop 
his bombs indiscriminately in the smoke with a faint hope 
that they will damage an important installation in the 
area, or he must find some other location that is un- 
covered. The choice is not an easy one. If a pilot has come 
several hundred miles with a mission of bombing a power 
station or an oil refinery and he knows that the target 
is somewhere within the area of the smoke, he may be 
inclined to take a chance and hope his bombs will reach 
a profitable objective. An alternative target which may 
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have been assigned might also be screened, or it might be 
protected by powerful fighter planes or by heavy anti- 
aircraft artillery defenses. 

Our American theory of bombing lays great stress on 
accuracy. Our air force believes and is proving daily that 
our bombardiers can hit their targets a reasonable per- 
centage of the time. We don’t like to try to hit something 
we can’t see. We believe that point bombing is more 
profitable than area bombing. Smoke properly placed 
makes precision bombing impossible. “If you can’t see 
“em, you can’t hit ’em.” 

In the daytime, the screen is wide enough and high 
enough to cover not only the vital point but also most 
landmarks or aiming points. At night a dark-colored 
screen not only obscures a target but has a valuable 
~amouflage effect. From a high altitude, a gray smoke, 
even in the moonlight, has the appearance of a body of 
water. The pilot or the navigator, seeing what looks like 
a large lake where he had expected to see no water, is 
confused. Regardless of the camouflage effect, however, 
the smoke screen is obscuring. Although airplanes can 
look behind a smoke screen, they cannot look under it. 

The tactics of smoke-screening large areas are being 
developed rapidly, and although each area to be obscured 
must be treated according to the peculiar conditions 
of wind, weather, and terrain existing in that particular 
place, there is a general method of procedure that has 
been carefully worked out. Generators will ordinarily be 
stationed at selected points to the windward of the place 
to be screened and will be moved if the wind shifts. In 
vase of an air-raid alarm, the smoke blanket will be 
started from generators close to the vital point, the dis- 
tance depending upon how hard the wind is blowing. A 
second line of generators will commence operation 400 to 
500 yards to windward. As their smoke reaches the point 
that must be protected, the close-in generators will fan 
out to previously selected positions still farther to wind- 
ward. 

The standard burning-type smokepots which produce 
smoke clouds immediately are used to start an initial 
screen while the generator is (Concluded on page 96) 
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Today’s Airplanes ‘Tomorrow 


Sound Plans for Peacetime Handling of Wartime Transport Fleets 
Are Essential to Safeguard the Industry and the Nation 


By L. Weten PocugE 


today. As a nation, we woke up late to the fact 

that this is an air war. In some respects, we woke 
up still later to the crying need for transport aircraft. 
There are those who still stoutly maintain that the 
principal war use for the transport aircraft is to carry 
air-borne troops and task-force equipment to the field of 
battle. But do we use the 150,000 miles of air transport 
routes, which are operated by and under the direction 
of the armed forces today, to carry only parachute troops 
and ammunition? The fact is that the planes which fly 
these routes carry, just as our merchant marine does, a 
great variety of what is needed, and constitute a line of 
fast communication generally, which is indispensable 
to modern war. Apart from this vast military air trans- 
port service, the drastically curtailed fleets of our com- 
mercial carriers still operate some 110,000 miles of regular 
routes gorged with the vital traffic generated by an ex- 
panded war economy. Many keymen went from these 
commercial air lines to join the Air Transport Command 
and the Naval Air Transport Service, where they have 
helped to build up the globe-encircling routes which I 
have mentioned. 

Because as a nation we had not foreseen the vital 
war need for transport aircraft, we were late in starting 
to supply that need. Now we are under way. By the time 
we have won this war, we shall have a vast air transport 
fleet and vast air-transport production capacity. 

The possession of this great machinery of war in peace- 
time, however, may prove as big a problem as the lack 
of it proved at the outset of the war. Let us not be caught 
flat-footed a second time. Unless we make wise plans in 
advance for the peacetime handling of this wartime fleet 
and this wartime capacity, our progress in air transpor- 
tation and aircraft development may be arrested for a 
decade. The government alone can take effective action, 
for the principal reason that it will own the airplanes 
which create the problem. 

If there is no planning, and if the surplus aircraft on 
hand at the end of the war are simply peddled to the 
highest bidder, we may be reasonably sure of the follow- 
ing consequences: (1) A vast and costly defense reserve 
will have been wasted; (2) the transport aircraft market 
will be glutted for years to come; and (3) the capacity 
to manufacture and develop transport aircraft will suffer 
a blow from which it will take years to recover. This 
last consequence would be the gravest by far. The posses- 
sion of a static reserve fleet of several thousand trans- 
port aircraft in condition to fly provides only short-term 
defense insurance. No other instrument of war or peace 
becomes obsolete so fast as an airplane. Aviation pre- 
paredness for either war or peace can be represented 
only by the power and capacity to supply continuously 
new and improved aircraft. 


"| teday. As a aircraft are a vital national asset 


(88) 


Before discussing machinery for the handling of the 
war air transports we shall have on hand at the close of 
hostilities, I should first like to place in broad perspec- 
tive the magnitude of the surplus aircraft problem with 
which we shall probably be faced. Aircraft manufacturing 
capacity has had meteoric growth in the United States 
during the last two years. It was a relatively small in- 
dustry in 1941. In that year, manufacturing production of 
automotive equipment reached the $3,700,000,000 mark, 
and aircraft manufacturing in dollar volume was way 
down the list. In 1939, the latest year for which compara 
tive statistics are available, it was only 44th in impor- 
tance among our industries. It is a twenty billion dollar 
industry this year. Next year it promises to be approx- 
imately a thirty billion dollar industry. If next year’s 
promise is fulfilled, the industry will be more than eight 
times as large as the automobile industry was at its all- 
time peak. 

This enlarged industry is now directly employing over 
one and one-half million people. It would probably be 
impossible to ascertain accurately the additional number 
who are contributing indirectly to the production of 
raw materials required for the manufacture of aircraft 
and engines, but we can be sure that the figure is several 
million. The older aircraft companies, after tremendous 
expansion, account for about three-fourths of the persons 
directly employed today. The remainder are those em- 
ployed by automobile and other companies which are 
helping out in the aircraft production program. 

The first questions that occur when we reflect on the 
problem of surplus aircraft are: How many aircraft and 
what kinds of aircraft are we talking about? Combat 
planes can largely be eliminated from consideration be- 
cause most of them will not be available for sale or dis- 
posal on the open market. Although some bomber types 
could perhaps be converted for transport operation, this 
would be a costly and inefficient undertaking. Further to 
increase in this fashion the large surplus of transport 
aircraft which will surely be on hand at the war’s end 
would be “carrying coals to Newcastle” with a venge- 
ance. The principal kinds of aircraft we are talking about 
are the transports and the smaller types of planes used 
for training, courier service, and the like. 

The public has been told of the production goals of 
about 90,000 aircraft in 1943 and about 125,000 in 1944. 
These figures represent gross tonnage of approximately 
425,000 for 1943 and 638,000 for 1944. In view of the 
tendency to shift to larger types, tonnage is more realistic 
than number. The exact fractions of these totals which 
are combat planes, transports, bombers, and so forth, 
are not publicly known. It seems reasonable to estimate, 
however, that present schedules will call for the produc- 
tion of approximately 15,000 transport aircraft for a 
current year. These will include some smaller planes. 
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War is a hard master. Many aircraft already produced 
or to be produced will not appear in the final inventory. 
However, in terms of peacetime civil air transportation, 
by any method of estimate, the number will be very large. 
In 1940, United States output of aviation gasoline for all 
purposes was approximately 619,000,000 gallons. Under 
the normal peacetime standards of aircraft utilization, 
this gasoline would be sufficient to operate only approx- 
imately 2,000 of the sort of planes which would be repre- 
sented by our war surplus. This rough measure should 
afford food for sober thought upon any proposition to main- 
tain in continuous operation large numbers of transport 
aircraft which are markedly less efficient in the use of 
gasoline than would be new types designed to take full 
advantage of latest developments in aircraft and engine 
design and improvements in aviation fuel. 

The war has, of course, provided a fabulous laboratory 
for the development of aviation in every respect. The 
best of our engineering talent has been assembled and 
given the green light. This focusing of talent in the en- 
gineering and development laboratory of modern war 
means that progress is made not by the year, the month, 
or the week but by the day, the hour, and even by the 
minute. 

Assuming the very best possible job to have been done 
by the Army and the Navy in their specifications and 
designs, all the aircraft that will have been produced by 
the summer of 1944 will be obsolete as compared with 
those which incorporate all of the known developments 
and improvements then available. Not only would it be 
possible now to design and build an airplane more efficient 
than any pre-war type; it would be possible to improve 
on every plane now being built. That is no one’s fault. It 
is the price we pay for progress. It is a cheap price when 
the value of improvements is considered. But it means 
that probably every plane in the category of surplus 
transport aircraft at the end of the war will, even if other- 
wise in good condition, be obsolete in terms of what our 
factories are then capable of producing. Or perhaps I 


might better say, what our factories should then be 
vapable of producing. I shall mention this distinction 
later. At the moment, I suggest that the state of pre- 
paredness of our factories for peacetime production at 
the war’s end should have a most important bearing upon 
the whole problem of working out the most efficient dis- 
position of surplus transport aircraft. 
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A closely related factor is the need for an intelligent 
program of tapering off production at the close of the 
war. In all probability the aircraft manufacturing indus- 
try will still be running at high volume, and the surplus 
of aircraft will inevitably be increased by some unavoid- 
able further production. We shall indeed be derelict, how- 
ever, if we do not exercise the greatest care and wisdom 
toward preventing needless swelling of the formidable 
surplus which will already be on hand. 

As I have previously indicated, the lack of a well- 
worked-out plan for coping with the surplus aircraft 
problem would doubtless result in the government’s 
following the traditional policy of knocking down all 
surplus equipment to the highest bidder, with consequent 
saturation of both domestic and foreign markets. In 
addition to the unhappy consequences upon the manu- 
facturer of flying equipment and the economy of the 
country in general, the result would prove anything but 
a boon to the United States air transport industry. This 
industry’s health cannot be predicated upon tomorrow’s 
use of today’s airplanes. Its future growth, like its past 
growth, is intimately linked with the uninterrupted de- 
velopment of new and increasingly more efficient aircraft. 

Nor would it be wise to dump these aircraft on the 
foreign market indiscriminately. Being a nation of out- 
standing excellence in transport aircraft manufacture, 
we shall be overlooking an important consideration if we 
do not weigh carefully how our own interests dovetail 
with those of foreign countries, and then make the neces- 
sary adjustments. Our own good reputation as the ven- 
dors of efficient aircraft might be protected better by 
some kind of a program which would make surplus air- 
craft available to meet temporary requirements pending 
the time when more efficient aircraft become available 
for purchase. This plan would keep the market fresh and 
vigorous. 

As an alternative to dumping, the surplus aircraft 
might be scrapped. Of course, some would need to be 
preserved to take care of the immediate and pressing 
needs of United States and foreign carriers. Scrapping 
would have the advantage of preserving the available 
market. It would have the obvious disadvantage of 
liquidating a very large and costly fleet which might 
serve for a while as a valuable war reserve or as an instru- 
ment in the maintenance of peace for a number of post- 
war years. At this time no one (Continued on page 98) 
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A transport plane being loaded—present power which demands forethought for the future 








Industrial Building Trends 


Factories and Plants Must Be Calculated for the Work 
to Be Done in Them; Thus Economy Is Assured 


By HersBert S. Swan 


O be geared for the maximum progress, every city 

must have not only efficient labor, efficient ma- 
chinery, and adequate facilities for transportation, 

but also modern, up-to-date factory buildings. Housing the 
latest machinery in an antiquated structure is an anach- 
ronism, and achieves but a fraction of the maximum 
potential progress immediately possible in industry. The 
plant, instead of becoming a pacesetter in its particular 
line, remains a marginal or a near-marginal unit in the 
industry. The task challenging the industrial leaders of 
a community, therefore, is nothing less than the elimina- 
tion of all waste and obsolescence in the economic struc- 
ture, whether it may involve the retraining of personnel 
in industry to new skills, the installation of up-to-date 
equipment, or the construction of new factory buildings. 
If cities are to equip themselves for the highest standard 
of living now possible and within reach, the great number 
of worn-out machines as well as the century-old build- 
ings housing them must be replaced with the-best avail- 
able; otherwise, the great social gains made by labor 
during the past few years will prove wholly abortive. 
Unless as many units of goods are produced at no greater 
cost in a 40-hour week today as were produced in a 50- or 
55-hour week several years ago, there has been not social 





progress but social retrogression. To progress we must 
produce more units at less cost. Not to do so means that 
we are slipping either into a static or into a permanently 
lower standard of living. Any improvement in method 
or equipment by a competitor must eventually be ac- 
cepted by all if they are to survive. Every community 
has a huge problem of industrial rehabilitation upon 
its hands if it is to place its industries abreast of the 
present technological advance. In the average city no 
other phase of this problem is more difficult than the 
financing of the construction of satisfactory manufactur- 
ing plants. 

Until comparatively recently, the productive machin- 
ery of an industry was fitted to the building housing it. 
The building was constructed first; equipment was 
adapted to the limitations of the building. In the best 
practice today this procedure has been changed. Now 
emphasis is placed not so much upon the building as 
upon serialization of the several manufacturing functions 
varried on under the roof — articulation and grouping 
of departments, reception and routing of materials 
through various fabricating processes in straight-line 
production, and the shipment of finished goods — so 
that the over-all cost of manufacture may be reduced 
to the lowest possible figure. Light, air, ven- 
tilation, wholesome working conditions, free- 
dom from obstructing columns, interchange- 
ability of floor areas within the building, 
possibility of expansion of operations without 
disruption of the organization, and every 
other consideration which reduces unit costs 
and speeds output have become objects of 
primary importance to the design of factory 
buildings. Under such conditions, is it sur- 
prising that the purchase or lease of almost 
every ready-made plant is scrutinized from 
the point of view of second-rate layout, or that 
old plants should possess practically no resale 
value? 

In certain industries the change in demand 
for products has made it impossible to produce 
new products in older mills. In so far as de- 
preciation and obsolescence are concerned, 
the old mills could be used for many, many 
years to come in making the old products, 
but the demand for new types of products 
by consumers has necessitated widespread 
scrapping of the old plants and the construc- 
tion of new ones. Moreover, new buildings in 
many industries may be demanded more by 
the changing technique in manufacture than 
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by the pressure of increased demand for additional prod- 
ucts, but that fact does not make an efficient plant any 
less desirable. If the mechanism could be devised for 
financing construction, the engineering advances made 
in plant design would frequently be found to effect such 
economies in production that a given over-all capacity 
could be obtained at an appreciably reduced cost per 
unit. Large-capacity equipment, requiring less floor space 
per unit of productive capacity, effects a substantial 
reduction in heating, maintenance, operation, as well as 
repairs; improved illumination and modern methods of 
handling materials and goods so improve the efficiency 
of personnel as to lower labor costs. In other words, a 
plant which takes advantage of available improvements 
soon pays for itself out of savings. 

The trend toward one-story factory buildings empha- 
sizes the importance of a spacious plot in an open area 
with low land values. To obtain adequate daylight il- 
lumination through either saw-tooth, monitor, or belt 
windows, a low building must be surrounded with ample 
open space. If it is flanked with other buildings, these 
too must be low or else they will appropriate to themselves 
light desired for the low factory building. Low land values 
are essential no less for minimizing capital investment in 
fixed assets than for keeping down annually recurring 
taxes on real estate. Frequently the need for parking 
many hundred and sometimes even several thousand cars 
also places a premium upon a location with low land 
values. 

Desire to obtain efficiently designed buildings is attract- 
ing many industries to communities which, until a few 
years ago, would have been considered ineligible for such 
purposes. Whatever the shortcomings these communities 
may possess, the disadvantages are more than com- 
pensated for by the economies resulting from more satis- 
factory buildings. This is really an understatement of 
the situation, for as a result of the automobile, the truck, 
and the airplane, many communities in rural areas 
and on the peripheries of large cities are today really 
the most desirable locations, whereas at one time they 
would have been considered submarginal areas because of 
transportation problems. Frequently it is the central 
portions of our cities and not the sparsely settled suburbs 
surrounding them which constitute the present submar- 
ginal areas for industry. 
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A few years ago nearly every city was concerned with 
the need for incubator loft buildings, and as a result many 
multiunit loft buildings were erected for small organiza- 
tions in the heart of a city. Though many of these proved 
successful and are still useful buildings, they have by 
no means served all of the building needs of small plants. 
Since these were, as a rule, multistory buildings, the 
elevator problem in them often became acute. In the 
unloading of raw materials and in the shipping of finished 
goods, considerable time was lost as a result of elevator 
congestion. Strikes in one loft often spread to other lofts. 
Labor disturbances affecting elevator operators, engi- 
neers, and persons engaged in other services frequently 
embarrassed and even paralyzed the satisfactory opera- 
tion of the plant. All ground being covered with buildings, 
cars of employees could not be parked upon the premises, 
and parking was prohibited in the streets because of 
their narrow width. Moreover, if additional space were 
needed for expansion, the plan and present occupancy of 
the surrounding floor space made such changes either 
impracticable or impossible. When an occupant of a loft 
sought new quarters, he often’ found that it was just as 
easy to roll his machinery and equipment 50 or 100 miles 
away to a neighboring city as across the street or a block 
away within the same neighborhood. It is not without 
reason that loft buildings have lost in popularity with all 
concerned — the occupants, the owners, and the com- 
munity. 

Such considerations are leaving their impress not only 
upon the design of new industrial buildings but upon 
the scrapping of old structures. They frequently effect 
migrations of industry. At the time an organization junks 
an old plant, it carefully reviews the desirability of 
maintaining operations at its present location. To be 
successful, a 100 per cent plant demands a 100 per cent 
location. Erection of a new plant, therefore, frequently 
synchronizes with the removal of an industry to a more 
economic location. 

The capital financing the construction of loft buildings 
is usually advanced by speculative interests dissociated 
from the industrial operations carried on within the build- 
ings. Hence construction of loft buildings is unlike that of 
ordinary factory buildings which are commonly built 
for owner occupancy. In background, the erection of 
lofts is, indeed, less similar to the (Continued on page 104) 
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Precision work is done in self-contained production lines in the single five-acre room of this windowless factory. 
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For the Future 


ment in the future, and the philosophy of transition 

from intensive research and training for war to the 
purposes of peace when the Institute’s responsibilities in 
the present emergency have ended, were discussed in the 
second part of President Compton’s report to the 
Corporation, summarized below. From the activities of 
the past year, described in The Review last month, Dr. 
Compton turned to prospects of the future and the 
opportunities suggested by recent technical develop- 
ments. 

He directed special attention to applied mathematics, 
a field in which the Institute has always been strong, both 
in its Department of Mathematics and in its related 
engineering and scientific Departments. “‘Even before the 
war,” said Dr. Compton, “there was a growing nation- 
wide movement to strengthen applied mathematics. 
As part of this movement, we set up an interdepartmental 
staff committee to promote the development of this field 
and set aside an initial sum of $10,000 to provide a 
limited number of postgraduate or postdoctoral fellow- 
ships. As a further move, the Executive Committee has 
recently set aside $25,000 to be used as circumstances 
permit to increase the Institute’s opportunities and 
effectiveness in applied mathematics.” 

Turning to other fields, Dr. Compton continued: 
“Without knowing much of the detail, the public is well 
aware that remarkable progress has been made, under the 
stimulus of the war, in the theories and useful applications 
of electronic tubes and associated electrical circuits, 
which are generally and somewhat loosely described by 
the term ‘electronics.’ This has been for some years an 
important activity in our Departments of Physics and 
Electrical Engineering. It is evident that this field is 
rapidly growing in importance and that the Institute 
has for various reasons a unique opportunity to play a 
leading role in its further development. In order to insure 
our ability to take prompt steps in this matter as oppor- 
tunities arise, the Executive Committee has recently set 
aside an initial sum of $50,000. 

“The ingenious design of special instruments along 
sound engineering lines is partly dependent upon native 
ingenuity and partly upon sound scientific and engineer- 
ing training. Because we are the type of institution which 
we are, and because we have been unusually fortunate in 
having on our staff individuals who combine native in- 
genuity and sound training in a remarkable degree, 
one of our lines of notable achievement has been the 
invention and development of instruments. In fact, we 
have been given both moral and practical encouragement 
from a very important governmental user of highly 
technical instruments, in order that we may serve as a 
still more effective center for developing instruments 
and for training instrument designers. As a step to 
promote further progress, the Executive Committee has 
recently set aside the sum of $25,000, again to permit 


Sent in objectives to be considered for develop- 


prompt action on new opportunities in this direction. 
Furthermore, we plan in the near future to assign to an 
interdepartmental group the responsibility for the further 
development of our educational program in this highly 
important field, which is on the one hand specialized 
but on the other hand very wide in the scope of its 
applications. 

“Several recent Visiting Committees of the Corpora- 
tion have emphasized the rapidly growing importance and 
scope of organic chemistry, both in its theoretical develop- 
ments and in the multiplicity of its important industrial 
applications. We certainly have no need to be ashamed of 
our past record or present position in organic chemistry, 
which has been and is now one of the important branches 
of our undergraduate, postgraduate, and research work. 
However, the opportunities that have been emphasized 
by our Visiting Committees are so real as to justify, in 
my opinion, a special effort to strengthen still further this 
aspect of our program. 

“The M.I.T. established the first Department of 
Architecture in the United States, and it has been one of 
our finest in its background of prestige and usefulness. 
During the past dozen years the problems of architecture 
and of architectural! schools have been complex and diffi- 
cult. It was one of the professions hardest hit by the 
depression. This obstacle, followed by the war, came just 
at the time when the Modern, or functional, architecture 
appeared in the field as a competitor with the more 
classical point of view. Though the exact outcome of this 
competition cannot be predicted, it is abundantly clear 
that the new movement is having a profound effect upon 
architectural thinking and practice. The trends emphasize 
the value of a technological environment around an 
architectural school. Pertinent to the situation is the fact, 
established by the National Roster of Scientific and Spe- 
cialized Personnel, that the average age of professional 
architects in this country is higher than that of the mem- 
bers of any other profession. Just what the significance of 
these facts may be in guiding the further development of 
our School of Architecture is not entirely clear, but the 
problem certainly requires careful study. 

“The Visiting Committee on the Library, the Faculty 
Library Committee, and the Friends of the Library have 
independently and jointly called attention to the cramped 
and inappropriate quarters of our Central Library and to 
our need for a well-planned, conveniently located, and 
properly appointed library building. The growth of the 
Institute and the importance of its Library demand that 
this new facility be on the ‘must’ list of postwar projects. 

“‘In several previous reports I have called attention to 
the desirability of more adequate provision for living and 
recreational facilities for students. To some extent the 
objectives there set forth have been realized through 
actions by the Corporation and through the generous re- 
sponse of the Alumni. Of outstanding importance have 
been the acquirement of the Graduate House and the 
construction of the Alumni Pool, Briggs Field House, 
and track facilities. It is an exceedingly fortunate coinci- 
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Notable among the festivities connected with the Institute’s removal to its Cambridge quarters 27 years ago was a dinner in honor of Orville 
Wright, given at the Engineers Club in Boston on June 12, 1916. The plane which Dr. Wright and his brother Wilbur had used in their 
conquest of the air 40 years ago this month was exhibited when the Institute’s new home was opened. This photograph was made available to 
The Review by Lester D. Gardner, “98, President of the aeronautical archives of the Institute of the Aeronautical Sciences. Those present, 
with the positions they then occupied in the world of science and engineering, were as follows: 

Seated, left to right: (1) John Ritchie, Jr., M.1.T., publicity; (2) C. P. Page, Van Blerck Motor Company; (3) Arthur E. Kennelly, Pro- 
fessor of Electrical Engineering, M.1.T.; (4) Edwin B. Wilson, Professor of Mathematics, M.1.T.; (5) Philip J. Roosevelt of New York; 
(6) James P. Munroe, ’82, Secretary of the Corporation, M.1.T.; (7) Godfrey L. Cabot, °81, President, Aero Club of New England; (8) Paul 
W. Litchfield, °96, President, Goodyear Tire and Rubber Company; (9) William E. Byerly, Professor of Mathematics, Harvard; (10) Rear 
Admiral Washington Lee Capps, chief constructor, United States Navy; (11) Orville Wright; (12) Cecil H. Peabody, °77, Head of the De- 
partment of Naval Architecture and Marine Engineering, M.1.T.; (13) Alexander Graham Bell; and (14) Edward M. Hagar, "93, President, 
Wright Company. 

Standing, left to right: (1) J. H. Barbazette, Wright Company; (2) Lester D. Gardner, °98, publisher, Aviation; (3) A. Roy Knabenshue, 
pioneer airship pilet; (4) Joseph C. Riley, "98, Associate Professor of Heat Engineering, M.1.T.; (5) Raymond Ware, Thomas Motor 
Car Company; (6) Thomas H. Huff, °15, instructor in aeronautical engineering, M.1.T.; (7) Alan R. Hawley, President, Aero Club of 
America; (8) Glenn L. Martin, Glenn L. Martin Company; (9) Oscar Brindley, holder of the Curtiss Marine Flying Trophy; (10) Robert 
W. Willson, Professor of Astronomy, Harvard; (11) Arthur G. Webster, Professor of Physics, Clark; (12) Jerome C. Hunsaker, °12, assistant 
naval constructor, United States Navy; (13) James Means, publisher, “* Aeronautical Annual,” 1896-1899; (14) Alexander Klemin, °16, 

instructor in aeronautical engineering, M.1.T. 


dence that these added facilities were secured before the in our power to achieve within the general scope of inter- 


war, because without them it would have been utterly ests specified in our charter.” 
impossible for us to undertake anything comparable with 
our present program of co-operation with the Army and Opener 


Navy in their special training programs, for which housing 
and recreational facilities have been absolute require- 
ments. Useful as these recent acquisitions have been, 
much remains still to be achieved before we can present 
to the student and his parents a situation that is actually, 
as well as competitively, in reasonably good balance 
with the more strictly educational and_ professional 
opportunities which are available here. I hope very much 
that means may soon be found to carry out those parts 
of this program which are still notably lacking in pro- 
viding for our students a fully healthy and inspiring 
environment. 

“The foregoing list of special subjects for postwar 
planning is not intended to be exhaustive. There are 
many other points deserving special attention, many of 
which have been suggested by and worked upon by 
members of our staff. In fact, there is no aspect of our 
activities which should not soon be carefully examined 
in order that our over-all use of facilities of staff, funds, 


f jes Alumni Council held its 234th meeting, inaugurat- 
ing this season’s activity, at the University Club in 
Boston on the last Monday in October. Francis J.Chester- 
man, 05, President of the Alumni Association, presiding 
over the gathering of 74 members and guests, opened the 
meeting with greetings from new alumni term members 
of the Institute Corporation and introduced, as new mem- 
bers of the Alumni Council, Joseph W. Wattles, 3d, repre- 
senting the Class of 1908; George A. Johnson, represent- 
ative of the Class of 1923; and J. Merrill Hanley, °18, 
representative of the Technology Club of Rhode Island. 

Highlighting the reports of officers and committees 
which constituted much of the business of the meeting 
was the report of Henry B. Kane, ’24, Director of the 
Alumni Fund, which showed that at the end of the 
seventh month of its fourth year the Fund had received 
$91,984.94 from 7,590 Alumni. Both figures, Mr. Kane 
stated, represent advances over the record for last year 
and equipment may be attuned to the technological op- _ at the same time. The total of contributions has increased 
portunities and trends of the times in such manner as to __15 per cent; the number of contributors, 4 per cent; the 
make Technology the most effective agency which it is average contribution, $1.15 over last year. 
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Resolutions in memory of Herbert T. Gerrish, ’08, were 
presented by H. Leston Carter, ’08, chairman of a com- 
mittee including Franklin T. Towle, ’08, and Henry K. 
Spencer, 09. They emphasized Mr. Gerrish’s long service 
on the Council as class representative since 1910. A silent 
rising vote accepted the resolutions. 

Alumni Day 1944 will be held on Saturday, February 
26, not on March 4 as previously announced. Chairman 
of the event is Herbert R. Stewart, 24, elected at this 
session of the Council. 

As speakers of the evening, the Council was fortunate 
in having both Dr. Compton and Vannevar Bush, ’16. 
President Compton reviewed informally the widely varied 
work of the Institute during the year past, commenting 
upon the unusual demands it has imposed upon staff and 
facilities and evaluating it as a contribution to the war 
effort. He then introduced Dr. Bush, who discussed differ- 
ences between this war and previous ones, explaining how 
the scientific organizations in Washington and elsewhere 
throughout the country are co-operating to further the 
military activities of the nation. 


Conflict, Colleges, and Contracts 


HE vast program of training for Army and Navy 

personnel which American colleges were asked to 
undertake this year brought many new and unsuspected 
problems involving not only changes in curricula and 
acceleration of class schedules but new and perplexing 
administrative procedures. Not the least of these problems 
was that of the contractual relationships between the 
government and the educational institutions. These con- 
tracts cover facilities and services that include the hous- 
ing and feeding of thousands of students, the teaching 
of special courses based on the academic standards of the 
particular institution, and in many instances the provi- 
sion of comprehensive physical training programs, all on 
a no-profit, no-loss plan. 

To establish a plan for uniform procedure throughout 
the country, assuring fair terms and provisions in all 
contracts, the armed services joined in the creation of the 
Joint Army-Navy Board for Training Unit Contracts. In 
addition to two members each from the Army and Navy, 
the board includes four representatives from the nation’s 
educational institutions. These college administrative 
officers were asked to serve on the board as consultants, 
and they were chosen for their broad knowledge of edu- 
cational business methods and their reputations for 
achievement in this field. 

It is not surprising, therefore, that one of the college 
representatives is Horace S. Ford, the Institute’s very 
able Treasurer, or that Technology was one of the first 
institutions to negotiate a contract with the Army Air 
Forces, when it undertook the training of a large group 
of meteorological students last spring. Mr. Ford’s asso- 
ciates in the college group are Rufus C. Harris, President 
of Tulane University; Robert G. Sproul, President of the 
University of California; and Robert B. Stewart, Control- 
ler of Purdue University, who serves as chairman of the 
board, representing both branches of the armed services. 
Representing the Navy are Captain Cortlandt C. Baugh- 
man and James A. Fowler, Jr., counsel, Bureau of Naval 
Personnel, while the Army members are Colonel William 
F. Volandt, assistant chief of the Air Staff, Training, and 
Lieutenant Colonel Blake R. Van Leer, chief of the facili- 
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ties branch of the Army Specialized Training Division of 
the Army Service Forces. 

The board has already accomplished much in anticipat- 
ing problems that were certain to arise in negotiating con- 
tracts with a large number of institutions and has ac- 
celerated the publishing of Army and Navy manuals of 
procedure. It has approved uniform contract forms ac- 
ceptable to both branches of the services and has devel- 
oped standards to be applied in determining the rates 
for payment for college services and facilities. Above all, 
the board has made possible cordial and effective rela- 
tions between the armed services and the country’s 
educational institutions in a program of training that has 
required readjustments in space and time which colleges 
have never before been called upon to face. 


Promoted 


OSS M. CUNNINGHAM, Assistant Professor in the 
Department of Business and Engineering Adminis- 
tration, has been promoted to the rank of associate pro- 
fessor of marketing. Professor Cunningham joined the 
staff of the Institute in 1937. He was graduated from 
Harvard College in 1928 and was awarded the degrees of 
master in business administration and doctor of commer- 
cial science in 1930 and 1934 by the Harvard Graduate 
School of Business Administration, where he served as a 
research assistant from 1930 to 1931 and as instructor in 
sales management from 1931 to 1934. He held the post of 
associate professor of marketing at the University of 
Tennessee from 1934 to 1937, serving at the same time as 
an associate in economic research on the Tennessee Valley 
Authority. 

William A. Reed has been advanced from the staff 
position of assistant to that of instructor in the Depart- 
ment of Chemical Engineering. He was graduated from 
Harvard in 1942 with the degree of bachelor of science 
and has just completed the work for the degree of master 
of science at the Institute. 


Visiting Committee Report 


ORK of the Institute’s Department of Biology and 

Biological Engineering is reviewed by the Corpora- 
tion Visiting Committee for that Department in a report 
which The Review, in keeping with custom, summarizes 
below: 


ONDITIONS resulting from the war made inadvis- 

able a meeting of the Committee on the Department 

of Biology and Biological Engineering * during the past 

year. Several members of the Committee, however, dis- 

cussed the problems of the Department with its Head, 
Professor Francis O. Schmitt. 

The Department’s subjects are essentially of profes- 
sional grade, and, as in other similar Courses, the number 
of students has been reduced by the war toa small fraction 
of the normal figure. The demands on the staff in connec- 
tion with research problems directly associated with the 
war have, on the other hand, greatly increased. Some 
members of the staff are on leave of absence to the govern- 


* Members of the Committee for 1943-1944 are H. B. Richmond, ’14, 
Chairman, Philip W. Moore, 01, William L. Campbell, 15, Duncan 
R. Linsley, "22, George B. Darling, 27, Detley W. Bronk, and Thomas 
C. Parran. 
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ment. Much of the research work is being handled directly 
on contracts with government agencies. The Department, 
therefore, has had to operate on a day-to-day basis, and 
has not had the opportunity of initiating the changes it had 
hoped. Much thought is being given to the postwar period. 

The public health option will be closed next June, in 
accordance with a previous recommendation of the Com- 
mittee and by approval of the Corporation. The Course 
in Sanitary Engineering has already been combined with 
the Department of Civil and Sanitary Engineering. 

For future solution is the determination of the best 
method of integrating the work in fundamental biology 
with the more obvious immediate applications in the field 
of biological engineering, which include the currently im- 
portant subject of food technology. This must be done so 
that not only will work be carried on in current techniques 
but also fundamental research will be initiated and will 
lead ultimately to broader horizons. While the immediate 
administration of these activities does not present unusual 
problems, the long-range program presents many ques- 
tions which must be considered by future Visiting Com- 
mittees. 


Fiscal 1943 


ROM the annual report of Horace S. Ford, Treasurer 

of the Institute, presented to the Corporation at its 
most recent meeting, an impressive picture is to be had 
of the way in which Technology’s financial operations 
have been magnified by the special loads of wartime ac- 
tivity. Thus whereas in normal times the operation of the 
Institute occasions an annual turnover of $4,000,000 to 
$4,800,000, fiscal 1943's transactions amounted to some 
$23,700,000. Of this sum, $4,700,000 were involved in the 
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performance of the Institute’s normal teaching, research, 
and administrative functions. Nineteen million dollars 
were involved in transactions having to do with war 
research, war training, and current fund operations con- 
nected with these. 

Of this total of $19,000,000, the sum of $15,800,000 was 
under the supervision of the Division of Industrial Co- 
operation. During the year, 162 contracts were handled, 
of which 120 are still in force. One effect of this work 
appears in the increase of floor space this fall by more 
than 200,000 square feet in addition to the half-million 
square feet added during the past fiscal year. 

The book value of the Institute’s investments increased 
$720,000 during the year, Treasurer Ford reported. Mar- 
ket value advanced nearly $6,000,000, the ratio of market 
to book value on June 30 reaching 106 per cent, as com- 
pared with the ratio of 91 per cent recorded for fiscal 
1942. United States Government bonds composed 28 per 
cent of all investments at the close of the year — the 
largest holding the Institute has had. Stocks amounted 
to 46.3 per cent. Mortgage holdings and cash advances 
for war-research and war-training contracts made up the 
remaining 16.7 per cent. Investment income declined, 
the allocation of 3.6 per cent to the pooled funds being 
the lowest recorded. 


Portrait 


HE excellent portrait of George Eastman, painted 

several years ago by Seymour M. Stone of New York, 
has been presented to Technology by Mr. Stone. The 
portrait of the Institute’s great benefactor had previously 
been loaned by the artist and has been on exhibition in the 
library of the Eastman Research Laboratories. 
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THE REVOLUTION AT KITTY HAWK 


(Concluded from page 84) 

kites.) Likewise, the Wrights’ idea of using a chain 
drive was not new. The Wrights: were, however, the 
first to know that a loss resulted from superposing and 
how much that loss was; and their crossing of the driving 
chain into a figure eight was a new idea. But the impor- 
tant Wright inventions did not have to do primarily 
with superposed surfaces or the chain drive. 

The noteworthy fact is that no matter what the 
Wrights used in the way of devices or knowledge possessed 
by their predecessors, they could not have flown except 
for fundamental scientific discoveries of their own — not 
to mention all they discovered regarding the flying art 
after they had first flown. 

Knowledge of how to build wings of a shape to support 
a man-carrying, powered plane in the air — knowledge 
which they got by wind-tunnel experiments — was prob- 
ably the Wrights’ greatest contribution. They might have 
flown without use of their plan of presenting the right 
and left wings at different angles to the wind; or, rather, 
they might thus have flown a short distance in calm air 
— enough to demonstrate that flight was possible. But, 
on the other hand, it was the Wrights’ basic method of 
lateral control which makes the airplane practical today. 
And, as already mentioned, their discovery of the use of 
the rear rudder as a balancing device, rather than as a 
steering mechanism, was fundamental. Their front rud- 
der, which prevented nose dives, though not in use today, 
was itself a discovery of prime importance in carrying 
the inventors through the experimental stages. No 
predecessor had touched on any of the basic principles 
that made the Wrights’ achievement possible, even if we 
do not include their work on propellers, which gave 
them knowledge far beyond any previously available 
regarding propulsion; and even if we do not mention ad- 
ditional improvements and inventions they made after 
the Kitty Hawk flights of 1903. 

A few students of aviation seem to have thought that 
gliding machines which had been built before the Wrights’, 
and which were capable of short, steep glides, could 
have been made capable of powered flight by merely a 
few minor additional touches. One should remember that 
though the Wrights’ 1902 glider was leagues ahead of 
any ever built before and could have been propelled by 
only about half the power needed for any earlier glider, 
their first powered machine was not simply the 1902 
glider with power added. Aside from containing an en- 
gine and propellers, the 1903 machine was a great im- 
provement, as to dynamic efficiency, over the 1902 glider. 

Another fairly widespread notion seems ta be that 
French experimenters were close upon the trail of the 
Wrights and would probably have flown before long, even 
if there had been no Wright brothers. Actually, the knowl- 
edge that led to the first successful French experiments 
came from the Wrights. When their friend Octave 
Chanute, in a lecture and in writing at Paris in the sum- 
mer of 1903, revealed the facts about the Wrights’ 1902 
glider, he made possible the beginning of French aviation. 

It was as true in the United States as in France that 
no one had been ahead of the Wrights in designing a ma- 
chine that could fly. In the trial of the patent-infringe- 
ment lawsuit brought by the Wrights against Glenn 
Curtiss in 1909, the defendant’s attorneys sought to 
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show that the Wright inventions had been anticipated 
by earlier experimenters. But the Wrights won their suit. 

The aim of this brief survey of the record has been to 
make clear that the Wrights owed little to others for the 
physical components of their epochal invention. Their 
debt was rather for inspiration. Now, 40 years after the 
event, that debt has been discharged to a large degree by 
the usefulness of the inventors’ achievement, by the air 
lines that encircle the world, and by the aerial fleets that 
carry war home to the aggressor. And now the debt that 
we owe to the Wrights may be greater than ever if, as is 
hoped, the airplane becomes an instrument to unite the 
world and insure peace. 


SMOKE, BUT NO FIRE 
(Concluded from page 87) 


getting up steam. They are also used to fill in the gaps. 
As soon as an unbroken smoke blanket extends from the 
outermost line of generators to the vital point, the area 
of the blanket is enlarged by moving the generators 
farther out, so that finally some of the screen may be 
several miles from the target the enemy is seeking to de- 
stroy. It is important that the outermost rank of genera- 
tors be located on a broken line so that the smoke blanket 
will not appear as artificial to an enemy bomber but will 
produce the illusion of a natural terrain feature. Around 
a harbor or where the vital area is near the water, the 
generators may be placed on barges designed by the 
Chemical Warfare Service for this purpose. 

The chemical smoke-generator companies are able to 
get into operation quickly and effectively. Within a few 
minutes after a warning is given, clouds of smoke begin to 
billow over the point to be protected. Recently one of 
the companies stationed in North Africa was called upon 
to screen a newly captured port. Four minutes before the 
first wave of enemy bombers came over the port, the warn- 
ing reached the company. Smokepots were lighted im- 
mediately on an inner line close to the target. Somewhat 
farther out, the M1 generators were put into operation. 
Hostile bombers came over in wave after wave in a raid 
that lasted nearly an hour. The target was so well covered 
that they did not score a single hit on the vital area, and 
no damage was caused. Operations of this sort success- 
fully protected North African ports for weeks at a time, 
saving many hundreds of lives and untold property. 

But the technical man was already working on an 
improved model before the reports came in from the field. 
The soldier is never completely satisfied and always de- 
mands still more mobility and portability. He is always 
seeking new uses for his tools of war. He found the me- 
chanical cloud maker so effective for back areas that he 
tried it closer to the front. In the North African theater 
it was used to protect atl sorts of military and naval 
installations. In that theater, however, the soldiers com- 
plained that this machine, made and intended for use 
around industrial centers and within the zone of the in- 
terior, wouldn’t stand the gaff of active warfare. Then the 
complaint was that the machine was too big and cumber- 
some for protecting areas near the front. The result of 
the demand from the front is a new cloud maker, one- 
tenth the weight and size of the old one, and small enough 
to be carried on a jeep. This will make much more smoke, 
weight for weight, than even the M1. 
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nas NEW MANUAL can ne vou 


“Revere Copper and Copper Alloys—technical 
information for product designers” 


Just off the press. New. Informative. Invaluable to anyone working with 
NON-Ferrous metals . . . this 54 page manual—“‘Revere Copper and 
Copper Alloys—technical information for product designers”, contains 
106 graphs relating to physical and metallographic properties under 
varying conditions; also a new, easy-to-read chemical and physical prop- 
erties chart, together with pertinent illustrated information on Revere 
manufacturing forms and welding technique. Send for your complimen- 


tary copy. Address: Executive Offices. 
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REVER | is glad at all times to work with 


customers and prospective customers in solving 


any special problems. Our technical advice is yours R 17 GE, ke 17 


for the asking—without obligation, Address our — 
COPPER AND BRASS INCORPORATED 


Executive Offices. 
Founded by Paul Revere in 1801 
BUY MORE WAR BONDS AND STAMPS TODAY Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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TODAY’S AIRPLANES TOMORROW 
(Continued from page 89) 


can foresee the sort of world to come from the holocaust. 
A certain number of our surplus aircraft will have to be 
scrapped in any event. The close of war will find many 
of our air transports located at remote fields through- 
out the world. Overnight the standards by which air- 
craft are valued will undergo radical revision. No longer 
will many of these aircraft be in condition to meet 
the peacetime test of airworthiness. The cost of recon- 
ditioning and possible rebuilding plus the flight or ship- 
ment costs to a home base will have to be carefully 
measured against the plane’s value there when the market 
has already become surfeited with similar equipment. 
No doubt a careful on-location survey of all war trans- 
port aircraft, in the light of various considerations of 
cost and value, should be undertaken as a first step, in 
order to determine what equipment is not worth recon- 
ditioning or salvaging. 

Nevertheless, in addition to the equipment which is 
written off and destroyed and the equipment immediately 
needed to relieve the acute shortage of aircraft in com- 
mercial service and to expand commercial operations, 
there will undoubtedly exist a surplus sufficient to take 
care of military peacetime needs and replace manyfold 
the pre-war fleets of all of the world’s air carriers. 

There is no simple solution to the problems which will 
be presented by the government’s possession of this huge 
balance of transport aircraft. The government might 
authorize the return of the surplus supply to the various 
manufacturing concerns in order to permit each factory 
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to convert its own type of aircraft to commercial usage 
and resell them under appropriate regulations calculated 
to prevent evils not now foreseeable. Obviously, this 
would be a vast and complex undertaking, and the dis- 
advantages that would surely follow could well be greater 
than the disadvantages it was designed to avoid. 

Or the government could enter upon a policy of pre- 
serving the surplus aircraft in a separate pool for use in 
any future contingency. Although commercially — where 
economy of operation is a controlling consideration — it 
is important to have the most modern and efficient types 
of aircraft, this is not a controlling factor when a period 
of national emergency is involved and operating cost is 
relatively unimportant. The establishment of such a res- 
ervoir would involve, of course, the building and main- 
tenance of large storage facilities. 

Far more realistic to my mind than any of the possibil- 
ities which I have mentioned or than any of the many 
others which could be suggested today is the proposal that 
adequate machinery be set up now to handle the problem 
in whatever way may best accord with the national in- 
terest and national policies at the time these matters 
must be decided. We do not know today how long the 
war will last; how many surplus aircraft we shall have; 
what kinds they will be; how many might be efficiently 
used by our own air lines; how many should be made avail- 
able to foreign air lines; what special rehabilitation, 
emergency, or relief measures will have to be undertaken 
by these transport aircraft; how soon manufacturers can 
produce new and more modern types; how much charter 
or contract service will be undertaken at the end of the 

(Continued on page 100) 
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Cut-og¢ Wheels 
IN AIRPLANE PRODUCTION 


In each great bomber pioneering 
the skies to Victory, hundreds of 
feet of tubing are used. 


Cutting off tubing is an important 
and sizeable operation in every 
aircraft plant. Norton Cut-off Wheels 
are available in a variety of abra- 
sives and bonding processes. Nor- 
ton abrasive engineers will help you 
to select your wheel for “wet” or 
“dry” cutting for the kind of tubing 
to be cut and for the type of ma- 
chine to be used. 

Write for booklet No. 517 giving 
wheel specifications for different 
kinds of tubing. 


Norton COMPANY, Worcester 6, Mass. 
Behr-Manning, Troy, N. Y., is a Norton Division 
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war; what the international arrangements will be for con- 
trolling and regulating international air traffic; or what 
the volume of that traffic may be permitted to be. We 
do not know who will be in the aircraft manufacturing 
business or, for that matter, the answers to many other 
important questions which should be available in whole 
or in part when action is taken. Hence it would seem wise 
at the moment to devise such machinery as will permit 
all of these questions and their answers to be taken into 
consideration at the appropriate time so that wise na- 
tional policies and conclusions can then be formulated 
and the appropriate action taken. 

Bearing upon all these problems is the fact that unless 
considerable work is done toward the development of 
purely commercial aircraft prior to the close of hostilities, 
we can anticipate a period of from two to five years before 
new cormercial types are available for the market. In 
the meantime, the needs of our civil air lines, of recon- 
struction and relief operations abroad, and of foreign 
countries will have to be met from war-produced aircraft 
even if they are not so efficient as the postwar aircraft 
industry will know how to build. 

I may seem to have placed too little emphasis upon the 
construction of smaller types of aircraft and upon the 
. problems which will confront the manufacturer of parts 
and accessories. The problems of these latter businesses 
are no less acute than are those of the transport-aircraft 
producer; but in a brief review it is necessary to con- 
centrate on one branch. All branches of the flying-equip- 
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ment industry should receive the same careful attention 
in the determination of national policy. 

Exceedingly important is the question of how we can 
set up machinery which will place the government in a 
position to do what is necessary when the time comes. An 
aviation-conscious Congress, recognizing the problem, 
has before it House Bill 2959, which would provide such 
machinery. Introduced by Representative Clarence F. 
Lea of California, chairman of the House Interstate and 
Foreign Commerce Committee, this bill as presently con- 
stituted proposes to place in the Civil Aeronautics Board 
the responsibility for handling the surplus aircraft prob- 
lem, and grants broad powers to the board in the dis- 
position of surplus aircraft owned by the United States. 
In the process of disposing of all surplus equipment, the 
board will be required to weigh the effect of its policies on 
the economic soundness, efficiency, and safety of the 
existing domestic and international air transport system 
of the country. It is also charged with the burden of 
pursuing a course that will preserve the economic sound- 
ness of the aircraft-manufacturing industry. 

Under the proposed measure, all Federal departments 
having ownership, possession, or control of surplus air- 
craft which were manufactured or in process of manu- 
facture on or prior to the date one year following the 
cessation of hostilities are authorized to transfer such 
ownership, possession, or control to the board. From that 
point on, it becomes the board’s responsibility to dispose 
of the surplus aircraft as it sees fit but in keeping with the 
policies set forth in the bill. The board is given wide 
latitude in the manner in which it chooses to dispose of 

(Continued on page 102) 
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PLEASE LIMIT YOUR CALL TO FIVE MINUTES 


: When a Long Distance circuit is 
crowded the operator will say: “Please 


limit your call to five minutes.” 


Observing this time limit on essential 


calls, and avoiding all unnecessary 


~ calls, will help the whole war effort. 
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all surplus aircraft. It can sell, lease, charter, exchange, 
or otherwise dispose of aircraft and parts owned by it, 
with or without advertising and under such terms as it 
may determine. Further, it is not limited in the financial 
arrangements it may desire to make in accepting pay- 
ment. 

Obviously, the proposed legislation contemplates the 
conduct of individual business transactions by the gov- 
ernment. From the nature of things, this is an inescapable 
consequence of the government’s ownership of surplus 
aircraft in such quantity and in such circumstances that 
the immediate disposal of them at the war’s end is out 
of the question. One should keep in mind that we are 
here dealing with public assets costing, perhaps, several 
billions of dollars. 

The objectives of the bill are worthy, and I believe 
that the Civil Aeronautics Board, charged already with 
the duty and responsibility of fostering the sound develop- 
ment of an air transportation system, should have a large 
part to play in the disposition of the surplus aircraft. 
It is believed, however, that other departments of the 
government have vital concern in this disposition, and I 
am authorized to say that it is the board’s view that the 
instrument for carrying out the provisions and intent of 
this bill should be a corporation, the board of directors 
of which should include representatives of the War De- 
partment, the Department of the Navy, the Department 
of State, the Department of the Treasury, the Depart- 
ment of Commerce, and the Civil Aeronautics Board. 
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This, then, is the machinery through which I believe 
the most satisfactory solution can be attained. If I seem 
to have raised large problems and indicated vast and com- 
plicated vistas without recommending any concrete solu- 
tion, I have done so because no solution is possible today. 
The only great step which can be taken now is the estab- 
lishment of the machinery for handling the problems to 
which I have referred. To me the taking of that step 
promptly is of the greatest. importance. 

The magnitude and complexity of the problems with 
which any agency set up to administer the surplus air- 
craft will be confronted must be clearly recognized. Even 
with the broad powers and the wide latitude of action 
contemplated in this pending legislation, such an agency 
will on occasion be faced inevitably with the necessity of 
choosing among several possible courses, none of which 
is wholly satisfactory. Only wishful thinking could lead 
to a conclusion that a reserve of several thousands of 
transport aircraft could be so administered that in any 
and every conceivable circumstance nothing whatever 
would be subtracted from the potential markets of the 
manufacturers. The mere existence of these aircraft in 
any capacity offers a dangerous degree of competition. 

As has been pointed out, the pending legislation con- 
templates that the surplus aircraft will be maintained, 
administered, and liquidated in a manner to preserve the 
economic soundness of the nation’s air-transport and 
aircraft-manufacturing industries. But neither the intent 
of Congress nor of the government agency which will 
have responsibility for the reserve could completely re- 
move the threat to air-transport markets so long as the 

(Concluded on page 104) 














MATERIALS HANDLING EQUIPMENT 





STACKERS ¢ JACKLIFTS © SINGLELIFTS « HYDRAULICS ¢ FLOOR TRUCKS © SKIDS « POWER FORK TRUCKS 


LEWIS-SHEPARD PRODUCTS INC. 
251 WALNUT STREET, WATERTOWN, MASS. 
Sales Representatives in Principal Cities. Branch Factory, Crawiordsville, Ind. 
Distributors of Lewis-Shepard Products 





BONDS—FOR VICTORY TODAY>AND SOUND BUSINESS TOMORROW 


¥ 4 fh ¥ HX H OOM ES 








DECEMBER, 1943 


Another FIDELITY Machine— 
both a pacemaker and a peacemaker 


—a pacemaker for production and a peacemaker for performance and delivery. 


Illustrated is one of a number of types of FIDELITY Wire Spoolers which take care of an 
unusually wide range of wire winding requirements on spools, sticks, reels or quills. 


FIDELITY Wire Spoolers deliver a smooth, uniform lay at speeds from 40 to 800 feet per 
minute— depending on kind and size of wire. 


For tapered, wedge-end, or barrel-shaped packages on sticks or cores, FIDELITY Hydraulic 
Control Spoolers produce perfect self-supporting tapers which need no end flanges. 


Special type FIDELITY machines for winding such things as plastic tapes, surgical thread, 
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package into a container. 
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Herbert G. Pratt, °85, Chairman of the Board 
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Our extra quality sash cord, distinguished at a 
glance by our trade-mark, the colored spots. Es- 
pecially well known as the most durable material 
for hanging windows, for which use it has been 
specified by architects for more than half a 
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aircraft which compose that reserve are on an approxi- 
mate par of efficiency with aircraft in production by the 
manufacturers. If the end of this war finds the aircraft 
manufacturers limited to the capacity to grind out exact 
replicas of those aircraft of which a large surplus is already 
on hand, and finds them unable to place upon the market, 
soon after the war, aircraft which are appreciably more 
efficient for commercial service than those already on 
hand, then as a nation we shall have missed a great op- 
portunity. The war may, of course, force us to miss it; 
let us hope not. The term “postwar planning” has a 
pleasantly reassuring sound. It brings to mind a picture 
of broad-scale blueprints of the future and other compre- 
hensive activities. But I venture to assert that any post- 
war planning which does not provide for aggressive, 
practical application in the factories of this country just 
as soon as the war program permits is a form of self- 
delusion. 

To find time and a way to launch and develop those 
activities which at the war’s end will place our factories 
in a degree of readiness to produce what they should then 
be capable of producing is a matter of distinct national 
concern. To find time to develop new and better models 
of transport aircraft, ranging from small but efficient 
types suitable for local services, to large transoceanic 
air liners, is the problem. I have faith that if this problem 
can be worked out in harmony with the requirements of 
war production, our American manufacturers and air- 
line operators need have little concern for the competi- 
tion from postwar surpluses of war transport aircraft. 


INDUSTRIAL BUILDING TRENDS 
(Continued from page 91) 


erection of factory buildings than to that of either apart- 
ments or offices. Lofts, offices, and apartments are all 
erected for tenant occupancy. The building cycles for 
these structures have many common features: Building 
costs assume a much larger role in stimulating or retard- 
ing construction of such new buildings than is true with 
ordinary factory buildings. Industrial plants are merely 
means to an end, as owners expect their profit not from 
ownership of buildings but from manufacturing opera- 
tions carried on within the buildings. Owners of lofts, 
offices, and apartments, however, seek their return from , 
the net income derived from buildings; they have nothing 
to do with activities of tenants. The cost of such a build- 
ing, together with the cost of land, constitutes practically 
the whole capital investment from which future income 
is to be derived. Abnormally high construction costs and 
high interest rates jeopardize the financial success of 
a tenanted building. The tendency is for these buildings 
to be erected, therefore, not oniy when both building 
costs and interest rates are low but when the vacancy 
rate is so low as to assure a sufficient rental to make 
construction profitable. 

In contradistinction, the erection of new factory build- 
ings is influenced by the earnings of an organization in 
its currently occupied plant, rather than by interest 
rates or speculative considerations. They are seldom 
erected for rental purposes, nor are they often built for 

(Continued on page 108) 
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for the Aviation Industry 


BACK in 1911, Taft-Peirce produced the original 
Lougheed motor. Then, later on, Taft-Peirce tooled the 
motors which flew Lindbergh to France, Byrd to the 
poles ...and many other famous names and planes to 
new records for speed and endurance. 

Today, Taft-Peirce service to the Aviation Industry 
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the manufacture of special production machines . . . con- 
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tract service in manufacturing parts or complete motors 


...and a line of standardized Air Service Equipment 
which includes propeller protractors, balancing stands, 
checking plates, reaming and boring equipment, stand- 
ard and special gages. There is a publication describing 
each of these services; you may have any or all of them 
for the asking. Write to The Taft-Peirce Manufacturing 
Company, Woonsocket, Rhode Island. 
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INDUSTRIAL BUILDING TRENDS 


(Continued from page 104) 

purposes of resale. Most plants are constructed for owner 
occupancy as a fixed investment. Unlike office, hotel, and 
apartment-house construction, where each building proj- 
ect is in most instances a new unit, a considerable volume 
of industrial building is in the nature of enlargement to 
existing plants. The erection of factory buildings, there- 
fore, follows rather than precedes industrial earnings. 

New plants are timed very largely with reference to the 
need for new productive capacity. Desire to reduce high 
unit costs also is a powerful factor in stimulating new 
construction. Pressure for new and larger buildings be- 
comes particularly strong with the introduction of new 
technologies, whether they involve new processes, new 
materials, new products, new mechanical equipment, or 
new sequences in the scheduling of manufacture and 
assembly of merchandise through the plant. Since old 
concerns, in order to maintain a competitive position, 
must equip themselves with each new technological im- 
provement as it is introduced, the construction of new 
industrial plants may at times be practically unrelated 
to the current level of profits. New construction may 
occur despite an excess of vacant factory space, if such 
space because of size, shape, location, or manner of 
construction is unadapted to the most efficient methods 
of manufacture. 

Industrial organizations, then, build new or larger 
plants not when costs are low but when new or larger 

(Continued on page 108) 
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STYLES MFA, MFB and MFC: Precision Meter Multi- 
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INDUSTRIAL BUILDING TRENDS 
(Continued from page 106) 


quarters are needed. Factory buildings, though built 
as well as or better than residential buildings, are more 
vitally affected by technological changes, and, as a result, 
they are often withdrawn from use long before their full 
structural depreciation. The necessity for new factory 
buildings is often occasioned more by the changing tech- 
nique in manufacture than by the pressure of increased 
demand for additional space. 

Industries are of two types: (1) “basic,” or primary, 
industries, which are devoted to manufacture of goods or 
rendering of services in interregional trade; and (2) 
secondary industries, which are engaged in production 
of goods or services for the community itself. Growth 
of secondary industries tends to follow population, and 
where these have reached a point of meeting current 
requirements of the community, future growth must be 
slow. These limitations do not apply, however, to basic 
industries, whose ability to expand is determined not by 
size of population but by the marginal competitive ad- 
vantages possessed by local as against outside manu- 
facturers in common regional markets. 

The view so prevalent a few years ago that multi- 
story buildings are more economical than single-story 
buildings is no longer held by industrial engineers. First 
of all, multistory buildings are usually built upon more 
expensive land. Then, too, a multistory structure has 
considerable waste space, which would be economized for 
use in the single-story structure. Thus to serve the upper 
floors, a multistory building must have elevators, which 
necessitate shafts and walls to enclose them, not to men- 
tion the expense of operating the elevators. The upper 
floors must also have stairways and fire escapes. Higher 
walls involve either thicker walls or larger columns. 
Floors in single-story buildings, resting directly upon the 
ground, can as a rule carry any live-load weight, whereas 
in multistory buildings increased live-load requirements 
are reflected immediately in higher construction costs. 
The old idea that the smaller roof area in a multistory 
building effected such an economy in construction as to 
make the multiple-story building cheaper than the one- 
story structure has been shown to be erroneous, because 
the combined cost of the roof and of the floor resting 
upon the earth in the single-story building is less than the 
cost of the structural floor serving as floor and ceiling in 
the multistory building. The net result of these various 
economies is to make the cost per square foot of usable 
floor area approximately 25 per cent less than that of a 
five- or six-story building having the same gross floor 
area. In some lines of industry, whether land costs 
$5,000 or $50,000 an acre makes no difference — the one- 
story factory building is still the more economical. 

When the price of land exceeds $50,000 an acre — that 
is, about $1.25 a square foot —the carrying charges 
become, because of increased investment, so heavy as 
to make one-story factory buildings uneconomic. This 
condition tends not so much to prompt the erection of 
multistory industrial buildings upon high-priced land in 
the central portions of cities as to encourage the migration 
of downtown plants to suburbs where they may obtain 
land at a sufficiently low price to permit erection of one- 
story buildings. 

(Continued on page 110) 
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to feed this hunere belly? 






Flere stands a souvenir of War-—a silent, 
implacable challenge to the meaning of our 


words ... Here stands want. 


A grim reminder that we must not waste food 

now—that we dare not complain—it also says,as 
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By SHoitem Ascu 


This novel is based on the life of St. Paul. The 
author is probably the only man living equal to 
the task of depicting this mighty character. $3.00 
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INDUSTRIAL BUILDING TRENDS 
(Continued from page 108) 





Other things being equal, industrial buildings situated 
on low-priced land are the more attractive investment. 
High land values add to interest, amortization, and taxes, 
thus increasing the cost of manufacture. They also con- 
stitute, in proportion to their amount, an increased 
threat to the stability of the real-estate investment of an 
organization. In times of depression, land values fall more 
rapidly than building values. A plant located on high- 
priced land in the heart of a city is, therefore, more vul- 
nerable to a severe depreciation in land values than one 
located on low-priced land in the suburbs. In boom times, 
moreover, a plant located in the center of a city is more 
likely to experience an increase in the value of its land 
than is one located in the suburbs — a doubtful advantage 
since the increase is usually accompanied by higher taxa- 
tion and cannot be realized, short of a sale and removal 
from the premises. Such conditions have, during the past 
few years, served to accelerate the industrial develop- 
ment of low-priced land in suburban communities. 

Recognizing the fact that it is the part of wisdom to 
take the profits due to appreciation in lai..t salues, many 
organizations with plants on high-priced land have in an 
increasing degree disposed of downtown plants aud, with 
the proceeds, erected plants on less expensive !and in the 
suburbs or beyond the city. As a result, a valuable but 
nonproductive asset in high-value land may sometimes 
be converted into a more productive manufacturing plant 
possessing both lower unit costs and larger capacity. In 
other words, the organization sells an asset which, as a 
result of inflated land values, not only contributes nothing 
constructive to its purposes but saddles it with increased 
costs. With the funds realized from the sale, it is able to 
re-establish the business more firmly in a new locality. 
Under these conditions one need hardly be surprised that 
the central portions of cities are rapidly losing such in- 
dustries as are not dependent upon the local market for 
the sale and distribution of products. 

After studying building and equipment problems in 
order to try to increase flexibility of layout and operation 
so that proper balance will be maintained between de- 
partments, and to gear operations so that each will 
synchronize and mesh with the one preceding and suc- 
ceeding it, some companies have found a smaller one- 
story building, incorporating modern conveniences, better 
suited to their requirements than a multistory building 
with from two to three times the same floor area. 

By affording better control of each element entering 
into production, new buildings designed to meet require- 
ments are effecting not only a substantial reduction in 
plant investment but an appreciable decrease in produc- 
tion costs. Hand in hand with these economies goes an 
improved quality of product, with less breakage, fewer 
rejects, and less waste. The profits to be derived from new 
buildings frequently enable an organization to write off 
the entire plant investment in from three to five years. 

The modern industrial building is primarily a machine 
for the production of commodities. The column arrange- 
ment must fit the lines of machines, the receptacles for 
merchandise, and the handling of goods for packing and 
shipping. If bays are too big, excessive costs will be in- 
curred in large columns and heavy steel framing. Then, 

(Concluded on page 112) 
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You Can Count on 
Brooks Brothers’ Clothes 


It has taken 125 years of uncompromising quality in materials, 
painstaking skill in style and workmanship, and straight- 
forward fair-dealing, to build ‘‘ Brooks Brothers” into one of 
the most highly respected trade names in the world. 

A century and a quarter of reputation, as well as experience, 
stand behind our trademark — so that no matter how difficult 
the times may be, you can always count on Brooks Brothers’ 


clothes. bhai er 
Ready-made Fall Suits, $58 to $92 
Ready-made Fall Overcoats, $70 to $110 
Sixth Floor Shop Suits, $43 to $55 Overcoats, $47 to $69 © Brooks Brothers 


Makers OF CIVILIAN CLOTHING AND ARMY AND Navy UNIFORMS 
Now in the Second Quarter of Our Second Century, 1818-1943 
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BRANCHES 
NEW YORK: ONE WALL STREET 
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Air Conditioning — ostwar 


world will be built. 


walls of molded plastics, today’s methods of air conditioning will change also. 
for the enjoyment of living in a better world. 


searching for human comfort in a world at peace. 


HAROLD J. RYAN, INC. 


101 Park Avenue, New York City 








In the streamlined flights of fancy that forecast our postwar world, air conditioning is 
depicted as a requirement more certain than the kind of structural materials of which this 


As designers’ dreams come true and structures change to picture windows set in curved 


Unchanged will be the scientific approach to the solution of air conditioning problems 
when wartime air conditioning for manufacturing precision gives way to air conditioning 


Just as the engineers of our organization are today using scientific analysis to solve the 
problems of war, so will they accept the challenge of new designs when science is again 
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INDUSTRIAL BUILDING TRENDS 
(Concluded from page 110) 


too, care must be taken not to diminish normal ceiling 
heights through the use of inordinately deep girders. At 
the same time, vibration under stress of heavy machines 
must be avoided through the provision of adequate load 
capacities and proper reinforcement. 

The daylighting of one-story industrial buildings differs 
from that of the multistory lofts in that illumination of 
the central part of the building may be supplied through 
the roof by monitors, saw-tooth windows, or skylights, 
and the room area may be indefinitely extended in width 
as well as length and yet every part of the room will be 
supplied with adequate daylight. As a result of the high 
sill level of saw-tooths, monitors, and skylights, nearly 
all daylight reaching the working plane is from the 
higher angles of the sky. The illumination from such 
windows is, therefore, less subject to obstruction and 
shadows than that from ordinary vertical windows which 
receive a considerable proportion of their skylight from 
nearer the horizon. Concentration of a considerable area 
of glass in a given cross section permits a high intensity 
of illumination to be obtained throughout all interior 
portions of the building. 

The stability of employment and pay vile in a com- 
munity depends upon the extent to which its investments 
in industrial plants and equipment are in low-cost ca- 
pacity. Only localities possessing plants with the lowest 
unit costs can reasonably expect minimum irregularity 
in employment and pay rolls. It is here that the defense 
program, in providing a minimum of 500,000,000 square 
feet of competitive floor space in new industrial plants, 
constitutes a real challenge to cities in nondefense areas, 
particularly to cities with a considerable volume of space 
in obsolete structures. Presumably this new space will 
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be thrown upon the market for manufacturing and stor- 
age purposes after the war. It will prove especially avail- 
able to plants producing goods for either a regional or a 
national market. How will the absorption of this space 
affect the industrial position of the many cities, particu- 
larly in New England and the North Atlantic States, 
having an undue proportion, if not nearly all, of their 
manufacturing space in 40-, 50-, and even 60-year-old 
plants? 

This situation will present a problem to hundreds 
of communities. The advancement and even the main- 
tenance of living standards rest upon the institution of all 
possible economy in the production and distribution of 
goods. These communities must, therefore, find some way 
early in the postwar period to equip local industries with 
as modern and efficient plants as are to be found in the 
defense areas. Otherwise they may face a major liquida- 
tion of factory employment and pay rolls. 

The changes now occurring in the construction and 
location of manufacturing plants promise not only rev- 
olutionary changes in the industrial structure of each 
community but basic readjustments in the city plan. 
Indeed it may be a question whether, over the longer 
term, the consequences of new types of factory building 
may not be as important in the effect they will wield 
upon the physical organization and plan of communities 
as upon industry itself. So that the original efficiency of 
these new plants shall not be impaired, no less than that 
their relocation shall not prejudice the highest develop- 
ment of communities, their sites must be planned in the 
strictest harmony with the urban areas of which they are 
such an intimate part. In other words, the permanent 
usefulness of these new industrial plants calls for a more 
intelligent, effective, and broader regional control over 
the use of land than has heretofore characterized our 
planning policy. 
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CHAUNCY HALL SCHOOL 


Founded 1828. The School that confines itself exclusively to the 
preparation of students for the Massachusetts Institute of 


Technology. 


FraNKLIN T. Kurt, Principal 





553 Boylston Street, Boston, Mass. 


HUNTINGTON SCHOOL FOR BOYS 


Four forms beginning with 9th grade. 
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BLUEPRINTS VS. BOTTLENECKS 


Don’t allow delay in receiving blueprints 
to hold up production. 


Such hold-ups stymie your efforts as much 
as delayed materials. 


ELECTRO SUN SERVICE means you receive 
prints on time. 


Also, we have a complete plant for PHOTO 
PRINTS and OFFSET PRINTING —all under 


one roof. 


WE'LL HELP KEEP ’EM ROLLING AND 
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ELECTRO SUN CO. Inc. NEW YORK, N.Y. 
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GRAYBAR BUILDING - 420 LEXINGTON AVE. 


NEW YORK, N- Y- 
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William H. Coburn, ’11 William F. Dean, '17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire St. 








Govt. for utmost precision. Rental Insts. New catalog, just 
issued, sent gratis. A souvenir plumb-bob sent for 3¢ postage. 
BUFF & BUFF CO. Boston 30, Mass. | 
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Transits and Levels are used on all largest works and by U.S. | 
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Henry A. Buff '05 | 
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HARD RUBBER PRODUCTS 





Trays — Tanks — Dippers — Funnels — Buckets 
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Pipe and Fittings 
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12 South Market Street 
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THE TREND OF AFFAIRS 


(Concluded from page 82) 


It commenced the undertaking on the afternoon of 
February 20, when an Indian farmer working in his corn- 
field near the town of Paricutin, about 330 miles from 
Mexico City, felt the ground begin to shake, heard deep 
subterranean rumblings. Smoke began to rise from a small 
depression in the field. Dirt and rocks were spewed forth 
from beneath the smoke. The farmer left for town. Today, 
his field is occupied by an active, growing voleano some 
1,000 feet high and about 3,000 feet through at the base. 
Two near-by towns have been rendered virtually unin- 
habitable by its ministrations, which have covered the 
ground for miles around with a layer of ash and cinders. 
Five miles away, the layer is still about a foot thick. Dust 
from the volcano has been collected in Mexico City. 

Called Paricutin, this energetic infant is not only, like 
all new volcanoes, a geological rarity but is also one of the 
very few which have been continuously observed from 
the start by informed personnel. As Mexican volcanoes 
go, it is comparatively accessible, being situated near one 
of the principal highways of the region so that, in the 
early stages, spectators could drive their cars almost to 
the foot of the cone. Although it has not attracted so 
much attention from scientists or laymen as would be 
expected in normal times, the voleano early became 
somewhat of a tourist item. Nothing startling to geolo- 
gists has been observed, however. Paricutin displays the 
usual spectacular symptoms, but is disappointingly con- 
ventional in its characteristics. The great masses of dust 
and gas released, the rapid growth of the cone (starting 
from a flat field, it reached a height of 180 feet in its first 
four days), the steepness of its sides, the lightning play- 
ing in the black column of smoke above the crater 
all are typical voleanic phenomena. 

Formed by the falling back of rocks and cinders thrown 
up from the vent, volcanic cones tend to be symmetrical. 
The slope of the cone depending on the angle of repose 
of the dry material or on the angle of flow of viscous lava, 
the sides are apt to be steep, as is true of the Mexican 
newcomer. When the lava is exceptionally fluid, how- 
ever, voleanoes can have very flat and massive profiles. 
Mauna Loa, one of the five giant volcanic mountains 
which compose the island of Hawaii, is over 13,000 feet 
high and from 50 to 75 miles broad at its base. 

Michoacan, the state in which the farmer’s cornfield 
bore this unusual crop, is dotted with scores of similar 
cones, many of very recent origin, geologically speaking: 
One of them appeared not long after the Spaniards had 
entered this region. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers 
Public Utilities — Industrials 
Railroad Electrification 
Design and Supervision — Valuations 
Economic and Operating Reports 


BOSTON NEW YORK 


H. K. BARROWS, '95 


M. Am. Soc. C. E. 


CONSULTING HYDRAULIC ENGINEER 
Hydro-electric Developments — Water Supplies. Reports, Plans, 


Supervision. Advice, Appraisals. 


6 Beacon STREET 


Boston, Mass. 





Eapiz, FREUND AND CAMPBELL 
ConsuLTING ENGINEERS 
110 West FortietTH STREET 
Plans and Specifications — Examinations and Reports 
Power, Heating, Ventilating, Electric, Plumbing, 
Sprinkler, Refrigerating, Elevator Installations, etc., 
in Buildings and Industrial Plants 
J. K. Campsett, M. I. T. ‘11 


New York City 


STARKWEATHER ENGINEERING CO. 
INCORPORATED 
Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
246 Walnut Street, Newtonville 


Wm. G. Starkweather, M.E. 
Cornell '92 


H. A. KULJIAN & CO. 


CoNSULTANTs * ENGINEERS * CONSTRUCTORS 


BIGelow 8042 


J. B. Starkweather, B.S. 
M.I1.T. ‘21 


Specialists in 
UTILITY, INDUSTRIAL and CHEMICAL FIELDS 
1518 WaLnut STREET PHILADELPHIA, Pa. 
H. A. Kuryian ‘19 


FABRIC RESEARCH LABORATORIES 
INCORPORATED 
Research, Testing and Consulting 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 


W. J. Hamsurcer, ‘21 K. R. Fox, '40 E. R. Kaswetz, "39 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 


Malcolm G. Davis '25 
Vice President 


Allen W. Reid "12 F. E. Drake "05 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York Washington 


Reading, Pa. 
61 Broadway Nat'l Press Bldg. 


412 Washington St. 


ENGINEERS Boston, Mass. 


BRIDGES WATER SUPPLY AND SEWERAGE 
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44 SCHOOL STREET BOSTON, MASS. 
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Chemical Analysis — Testing — Consulting Engineering 
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About twenty-five times a week industry 
asks us to help them locate men for “‘hard- 


to-fill” positions. Many of the calls are for 





production men, especially those with a 
sound knowledge of machine shops — and 
we re always looking for mechanical engi- 
neers, chemical engineers, communications 


engineers, and physicists. 


PLACEMENT BUREAU 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
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One of the many MANHATTAN Conveyor Belts used in National Lead Company's MacIntyre Development. 


This WNE that goes to WAN, rédes 
MANHATTAN CONVEYOR BELTS 


Steady and relentless as conquering columns, more than a million tons of iron and 
ilmenite ore will travel yearly from the Adirondack MacIntyre Development over 
MANHATTAN Conveyor Belts to step-up production of steel and titanium—both 
critical metals for War. 


American vision and courage drove this development to a quick and successful 
completion after research had matured techniques for reducing magnetite ores. 


The same kind of persistent, determined research developed the MANHATTAN 
FLEXLASTIC principle which gives strength, toughness and resistance to impact 
to the covers on MANHATTAN Conveyor Belts—covers which are intimately 
bonded to engineered strength members. 


It is these two exclusive MANHATTAN developments—F.ex.astics* and engi- 
neered strength members—which have brought tonnage handling costs down 
to fractional parts of a cent, through capacity, easy troughing and long life. 


—z 


— At MANHATTAN there is no furlough for four things: — Research, 

Testing, Care and Inspection. This applies to every product, whether it is 
OF RESEARCH Power Transmission Belting, V-Belts, Conveyor or Bucket Elevator Belts, 
Hose, Rolls, Molded Rubber Goods or any other item. 
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*The term FLEXLASTICS is a MANHATTAN Trade Mark. Only 
MANHATTAN can make FLEXLASTICS. 
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A satisfactory power source is prerequisite to electrical measurements at any frequency. 
The wide range of frequencies used in electrical communication systems cannot con- 
veniently be covered in a single instrument. Even for different types of measurements 
al the same frequency, power sources of different characteristics are often needed. 


To meet these needs, the General Radio Company 
builds a number of oscillators covering frequencies 
from a few cycles per second to hundreds of mega- 
cycles. Single-frequency, multiple-frequency, and 
continuously variable models are available. They 
include electro-mechanical, tuned circuit and beat- 
frequency types. Their designs are varied to meet 
definite requirements. Some are designed primarily 
for frequency stability, others for low distortion, and 
still others for high power output. 


The General Radio Company’s wide experience in 
oscillator design and General Radio quality construc- 
tion are your assurance of satisfactory oscillator 


performance. <a 


Because all our facilities 
are devoted to war proj- 
ects, these oscillators are 
at present available only 
for war work. 


<> GENERAL RADIO COMPANY °o™..0c"" 








